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ABSTRACT 
Autoshaping Infant Vocalizations 
by 
Alexander McNaughton Myers, Dcctor of Philosophy 
Utah State University , 1981 
Major Professor: J · . Grayson Osborne, Ph .d . 
Department : Psycholc:gy 
X 
A series of five experiments was conducted to determine whether 
operant or resp:Jndent factors controlled the emission of a particular 
vocalization ( "Q" ) by hwnan infants 16 to 18 months old . Experiment 1 
consisted of a pilot investigation of the effects of an autoshaping pro-
cedure on three infants' vocal tehavior . All three subjects demonstra ted 
increased emission of the target sound during the CR pericx:L Experi -
ments 2 through 4 attempted to replicate the findings of Experiment 1 
W1der controlled conditions , and failed to do so . Experiment Sa pre -
sented L~fant subjects with a d iscrete-trial operant procedure (having 
the identical temporal parameters as the autoshaping procedure used in 
Experiments 1 through 4) , during which subjects received rewards only 
after emitting the target sound. All three experimentally naive sub-
jects in this cond it ion emitted the target sounds, and each met an 
acquisition criterion of 15 successive trials with at least one target 
resp:Jnse (CR) per trial. Subjects in Experiment Sb were eXp:Jsed to the 
xi 
autoshaping procedure employed in Experiments 1 through 4 ; in addition, 
they were rewarded verbally for emitting the target sound at any time 
during the session. One of these three subjects increased her rate of 
target sound emission, tut never rret the acquisition criterion . The 
results suggest that vocalizations of subjects in this age range are 
susceptible to response-reinforcer (operant ) manipulations and not to 
stimulus-stimulus (Pavlovian) associations. This conclusion differs 
from the findings of previous investigations that used younger infant 
subjects , suggesti_r1g that subject age may be important when condition-
ing vcx::al.izations . Further research is also recommended to de termine 
the utility of employing autoshapL,g procedures with humans. 
'( 145 pages ) 
INTRODUCTION AND REVIEW OF THE LITERATURE 
BackgroW1d 
For the past tv.>O and a half decades, linguists have argued atout the 
exact nature of language; how to define it, how it is acquired and main-
tained, how or if it can t:e taught , and even how it should be examined. 
Mcd.ern psycholinguists (e .g., Chcmsky, 1965; Lennel:::erg, 1967) have 
stressed that: a) language is W1ique to man; b) syntax is "built into" 
the nervous system; and c) language is acquired in the absence of learning. 
Alternatively,behavior analysts (e .g., Guess, Sailor, Rutherfo rd, & 
Baer, 1968; MacCorquodale, 1969, 1970; Skinner, 1957) have emphasized the 
importance of: a) operant conditioning techniques in the acquisition 
and maintenance of language; b) the necessity of examining and discussing 
language in tenns of its function; and c) viewing language as a learned 
phenomenon. 
While the arguments raised by their respective proponents have not 
been, and may never be, settled , these two groups have succeeded in 
motivating researchers to examine language empirically. Psycholinguists, 
for instance , have pr ovided a great deal of information atou t normal 
language development (e .g., Brown, 1973; Brown & Hanlon, 1970; Klirra & 
Bellugi-Klima , 1966; Lennet:erg , 1967) and al::out language development 
among certain handicapped populations (e.g . , deaf or hard-of - hearing 
children: Quigley , Wilb.rr & Montanelli, 1974). Behavior analysts have 
also contributed greatly . Reinforcement techniques have been shown 
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tote effective when used to improve the language skills of language -
def:cient individuals (e.g ., Guess , et.al, 1968; 
Sai~or , 1971) , and certain basic research projects using l::ehavioral 
tecrniques hold pranise for further understanding of the controlling 
stimuli of language (e.g . , Bloom, 1974 , 1975 ; Blcom & Espcsito, 1975; 
Rheingold , Gewirtz , & Ross, 1959; Todd & Palrrer, 1968) . Other re -
searchers (e.g ., Gardner & Gardner , 1969 , 1975; Patterson, 1978; 
Premack, 1970, 1976; Rumbaugh, 1977; Terrace, 1979) working with can-
rnunication in non- human organisms have also contril::uted greatly to 
this area and are continuing to report important data concerning the 
conditions under which language - like l::ehaviors are acquired . 
Researchers in psychology attempt to uncover the necessary and 
sufficient conditions under which particular l::ehaviors occur, after 
first defining the particular behavior operationally or functionally . 
Unfortunately, it has teen difficult to define language and to identify 
the necessary and sufficient conditions under which it occurs . For 
psycholinguists, the only requirement is rr>an. Language comes naturally 
(i.e., without training and regardless of envirorurent) to man and man 
only , as long as man ITeets certain critical roundary conditions: 
e .g., normal brain and nervous system function , normal hearing , intact 
vocal apparatus . Language for these psycholinguists consists of spoken 
or wri tten syml::ols pr esented in particular gran-rnatical forms ; it is 
the syml::olic representation of infonnation that is passed between per -
sons . Skinnerian l::ehavior analysts , on the other hand , prefer to talk 
of language as "verbal behavior" and believe that it operates under 
the same conditions as any other kind of l::ehavior. Skinner himself 
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(1957) stated that verbal l:::ehavior is simply operant behavior that has 
its reinforcers delivered by other organisms. The necessary and suffi-
cient condition for the development, acquisition, and maintenance of 
verbal behavior, therefore, is the emission of a response by one organism 
that is reinforced by another organism. 
Neither of these conceptualizations of language is particularly 
useful. The psycholinguists ' definition does not accoW1t for non-
hwnan commmication, ~or does it easily handle the corrmunication of deaf 
persons. Neither can it explain the successful language training 
efforts mentioned earlier (e.g., Guess, et al., 1968; 
Sailor, 1971). The Skinnerians ' definition, on the other hand, has 
been criticized for not readily explaining the complexity of human 
syntactic performance, and its cumcersorre generality--for example, this 
definition would seem to accept the reinforced barking of a sea lion in 
a circus as verral behavior since the barking of the animal is rein-
forced by a human trainer. Verbal behavior becomes such an enormous 
class of responses that the construct serves little purpose. 
Amidst all this confusion , how then does the psychological re-
searcher examine language? The answer seems straight-forward . The 
researcher does not examine any one behavior called "language" ; rather, 
rrore readily definable behaviors that are generally accepted as part of 
language are studied and potentially manipulated in an effort to 
uncover the necessary and sufficient conditions under which they occur. 
Examples of such behaviors are vocal behavior, sign language, syntactic 
usage, use of plural fonns, etc . 
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The fccus of the present vJOrk is infant vccalization . It is not the 
intent of the propJsed research to examine language specifically; rather, 
it is more generally intended that, by learning rrore arout the con-
trolling variables of infant vccalization, some generalizations arout 
language and its acquisition !Tlay be made. This follows from the simple 
reasoning that vccalization is a part of,and often a precursor to, 
language. 
Conditioning Vocaliza tions 
Most of the research designed to examine the conditionabil.ity of 
infant vccalizat ions has been conducted withi.n the operant framevJOrk. 
In one of the earliest i.nvestigations Rhei.ngold , et al. (1959), 
employi.ng three month old infants , found that i.nfant vcca lizati ons in -
creased when an experimenter reinforced each vcca lization by smiling 
and touching the infant while saying "tsk, tsk, tsk,". Three tv.D-day 
conditions were alternated ; a ba.seline condition in which the experi-
menter leaned over the subject with an expressionless face, a condition-
ing period in which the experimenter rewarded the infant for vocalizi.ng 
in the manner previously des cribed, and an extinction period whic h was 
a reinstaterrent of the conditions in the baseli.ne. Duri.ng the condi-
tioni.ng prccedure vocalization increased arove that obtained during 
the baseline cond ition, and subsequently decreased to near baseline 
levels during the extinction period. In their discussion the authors 
mentioned factors other than conditioning that might have confounded the 
results; they worried that the conditioning procedure did not adequately 
separate the reinforcing function of the sccial reward fran a possible 
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eliciting or "releasing" function. In other v.Drds, the effects of the 
study might have l::een due to the arousing stimulation of the social 
reward , rat her than the fact that the reward contingently followed the 
response. 
Weisberg (1 963) tested this explanation with three month old infants. 
He exposed groups of infants to either a) a no . treatment control procedure 
(no adult in the experimental setting) (Group I); b) a no treatment 
control procedure and then a procedure in which the e:KFerimenter was 
present but unresponsive to the subject (Group II ) ; c) a no treatment 
procedure, the unresponsive adult procedure and then a noncontingent 
social stimulation procedure (Group III); d) a no treatment procedure , 
the unresponsive adult procedure and then a noncontingent nonsocial 
procedure (Group IV); e) a no treatment procedure , the unresponsive adult 
procedure and then a contingent social stimulation procedure followed 
by an extinction procedure (Group V) ; or f ) a no treatment procedure , 
the unresponsive adult procedure and then a contingent nonsocial stimula -
tion procedure followed by the extinction procedure (Group VI). The 
invest i gation lasted eight days . 
by sayi..r1g: 
Weisl::erg swrmarized his results 
" ... after hab ituating to an unfamiliar setting devoid of hwnans , 
the S's rate of vocalizing did not reliably increase when an un-
responding adult was introduced and made part of this environ-
ment, i.e., tee immobile adult was evidently not a social 
releaser or S for vocal tehavior. Taking the vocalizing rate 
in the presence of the unresponsive adult as the operant level, 
it was found that the tehavior could be operantly conditioned 
by social consequences ... Extinction operations subsequently 
reduced the rate but not to baseline performance. Conditions 
other than social reinforcement (e.g., presenting the reinforcing 
stimulus noncontingent upon vocalizing and giving an auditory 
stimulus in the pres ence of an unresponding adult both inde -
pendently of and contingent upon vocalizing) did not seem to con-
trol infant vocal behavior." (Weisterg, 1963, p. 387-388) 
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These findings confirmed that the results obtained in the Rheingold 
et al. (1959) study were, in fact, due to operant conditioning, and 
not to some eliciting or "releasing" effect. Further support for this 
conclusion carne from Todd and Palmer ( 1968) who showed that a tape re-
cording of an adult's voice was effective as a reinforcer when presented 
after an infant's vocalizations , especially when an adult was present 
in the room. In addition , Schwartz, Rosenberg, and Brackbill ( 1970) 
derronstrated that any of the three variables used by Rheingold et al . 
and by Weisberg were effective reinforcers of infant vocalizations. 
That is! infant vocalization rate increased when followed by the 
experimenter's smile, touch, and/or sound. 
Bloem (1975, 1979) has suggested that these particular studies, as 
well as others that purport to derronstrate the effectiveness of social 
reinforcement on cond itioning infant vocalizations (e .g ., Haugan & 
McIntire, 1972; Wahler, 1967) contain a major methodological flaw . She 
pointed out that operant studies generally require changes from baseline 
levels of responding before a conditioning claim can be made. The 
typical infant vocalization study includes a baseline phase in which 
the adult experimenter leans over and locks at the infant with an un-
responsive blank stare. During the subsequent conditioning period, the 
same adult delivers social stimulation of some type after each vocaliza -
tion . Bloom ( 1 9 7 9) argued that the methodological problem of these 
studies concerned the baseline. Supporting evidence for this argument 
is provided by Brazelton, Tronick, Adamson, Als, and Wise (1975), 
Carpenter (1974) , Carpenter, Teece, Stechler, and Friedman (1970), and 
by Bloom herself (1977). Carpenter (1974) and Carpenter et al. noted 
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suppressed social l::ehavior in .infants when the LDfants were presented 
with the unresponsive face of their mothers. Similarly, Brazeltonet al . (1974) 
reported suppression of sccial l::ehaviors in a sighted .infant who was 
exposed to the unresfX)nsive facial features of his bl.ind mother. Bloom 
(1977) derronstrated that the baseline procedure (unresponsive adult)used 
in the studies examining operant conditioning of infant vocalizati ons 
suppressed infant vocalizations. In this study, the vocalizations of 
infants (2. 8 to 4 .4 months old) were recorded on four separate occasions. 
During the first and third sessions, the experbTtenter was either absent 
(Group A-S) or present tut unresfX)nsi. ve (Group B-S) . During the remaining 
t wo sessi ons, subjects in both groups received social stimulati on in a 
random fashion from the experimenter .. Bloom ( 1977) summarized her results 
as follows: 
"Infants in the A- S group vocalized at the same rate during the 
two pericds in which the adult was absent and at similar rates 
during the two stimulation perio.:ls. For infants in the B- S 
group, baseline procedures suppressed vocal rates and did not 
provide a neutral or operant level of resfX)nding with which the 
effects of sccial conditioning could l::e caupared." (Bloom, 1977, 
p . 128) 
Bloan (1979) went on to fX)int out that none of the studies examining 
operant infant vocal conditioning successfully controlled for fX)ssible 
vocal elicitation effects . This oversight was probably due to the results 
of three studies, two of which (Ginsturg, 1960; LaDe, 1960) shewed that 
chirping l::ehavior of birds increased when contingent fcxxl was delivered, 
tut not when the fcxxl was delivered noncontingently, and the third which 
was the previously described Weisl::erg investigation. Recall that his 
study attempted to assess the eliciting properties of the social rein-
forcer in conditioning vocalizations by comparing a group of subjects 
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who received resp:Jnse - contingent rewards with a group of subjects who 
received the social rewards independently of their vocal behavior. The 
results showed that noncontingent social rewards did not increase subject 
vocalizations . Bloom ( 1979) , however, p:Jinted to a nwnber of rnethc<lolo-
gical problems with Weisberg (1963) which prevents it frcrn adequately 
addressing the issue of elicitation versus reinforcement . Briefly, the 
two groups were not matched for reinforcement density, the baseline rates 
for all subjects were very low, and the conditi oned rates were lower 
than the baseline rates of m::ist subjects in other stud ies (Bloom& Campbell, 
Note 1,showed that low vocalization rates were impJrtant when condi-
tioning infants . ) Only one of five infants showed both a substantial 
increase in resp:Jnding over baseline levels and a decrease in resp:Jnding 
during the extinction pericd. Bloom's argument is further supp:Jrted by 
the results of an additional study (i.e . , Bloom & Esp:Jsito, 1975) . This 
study derronstrated that negatively contingent social rewards , a procedure 
in which social rewards were rernoved when vocalizations occurred, were 
as effective in conditioning vocalizations as p:Jsitive contingent social 
rewards and p:Jsitive noncontingent social rewards. The investigation 
proceeded as follows: 
In the first of two experirrents, one group of eight infants (ages 
2 . 7 to 3.4 rronths) received resp:Jnse (vocalization)-contingent social 
rewards while a second group of eight infants received similar rewards 
on a random basis . The delivery of social rewards to the second group 
was randomized by yoking t.'1e sequence to that of subjects in Group 1. 
In other words , subjects in Group 2 received rewards at the same tLrne 
as their coW1terparts in Group 1; the difference between the groups lay 
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in the fact that the reinforcerrent deliyery for Group 1 followed 
vocalizations; the reinforcement del ivery in Group 2 was presented 
regardless of the l::ehavior of the subjects. In this way, the density 
of reinforcerrent was identical for the two groups. Both groups' 
vocalizations increased during the reward procedure, and decreased 
during extinction. In the second experi.rnent 12 infants were given 
continuous social stimulation during one period (i.e., the experimenter 
was instructed to "try and get the infant to vocalize "), anission 
training during another period (i.e., sccial stimulation was withheld 
for 5-seconds after a vocalization), and no sccial stimulation during 
a final period. Vocalization rates were similar during the continuous 
stimulation and omission periods in spite of the response-decreasing 
contingency of the anission period, rut decreased during the no 
stimulation period. These findings indicated that infant vocalizations 
were insensitive to operant contingencies, leading Bloom to conclude 
that: "Infants vccalize during operant social conditioning studies 
l:ecause adult social responsiveness elicits infant vocal responsive-
ness" (Bloom, 1979, p. 65). 
Bloom's (1979) argument concerning the elicitation of infant 
vcc alizations follows logically from her research but, as yet, there 
have teen very few fonnal investigations that test her asswnptions. In 
an earlier study Bloom (1975) demonstrated that the role of the adult 
in the vccal conditioning experiment was as a "releaser" of infant 
vocalizations. In this experiment, an adult presented social stimulation 
(e.g. , smiling, touching the inf ant's ahlorren, and saying "hi baby") to 
the infant (age ranged frcm 2.6 to 3.3 months) for two seconds at the 
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t-eginn.ing of each of four consecutive two-minute pericds. The results 
showed that the adult stimulation prcduced an irmediate increase in in-
fant vocal izations; this higher rate of vocalizations persisted for 
al:x:Jut 1 . 5 minutes of each two-minute pericd, and then decreased suddenly. 
While this study suggested that there may t-e some validity to Bloom' s 
argument, it did not derronstrate clearly that infant vocalizations could 
t-e systematically elicited. In fact, it may t-e the case that soci .aJ. 
stimulation causes an increase in a large class of t-ehaviors, much as 
in the case of a ' novel stimulus' effect . Briner (1970), for example, 
demonstrated that the presentation of a novel stimulus increased the 
rate of responding when b:3.seline levels of responding were relatively 
low. 
Further, Bloom used the tenn "releaser", which historically has 
teen used to descrit-e a stimulus which results in an organisms's emission 
of instinctual responses (cf ., Lorenz , 1966). This does not imply 
conditioning, but rather a "releasing" of t-ehavior that exists somewhere 
inside the organism . P-.s in Pavlovian conditioning, responses are 
said to t-e elicited by a stimulus but, unlike Pavlovian conditioning, 
no unconditioned st~11t.1lus is required for the establishrrent of the 
elicited response. Bloom does not clearly differentiate t-etween these 
two processes and it is necessary to do so. The Bloom (1975) experi-
ment just descrit-ed was an attempt to assess the vocal "releasing" 
properties of adult social stimulation. The social stLTT1Ulation 
was provided without planned pairing with any unconditioned stimulus 
or reward. Because the infants subsequently vocalized, they were 
said to have had their vocal t-ehavior "rel eased ". A potential 
problem with the study, of course, is the possibility of unplanned 
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stimuli (e.g ., smiles, facial expressions, and so on) that might have 
l::een present in the experimental environment during the "rEleasing" pro-
cedure. Such unplanned stimuli are impxtant to consider. Instinctual 
l::ehavior is not thought to l::e conditionable; that is, it is not learned. 
Any l::ehavior that is conditionable cannot be thought of as "instinct ual" 
(cf ., Lorenz, 1966). 
What is required, therefore, is a clear derronstration of condition-
ing the elicitation of infant vocalizations. One way to provide such a 
den-onstration is to errploy a typical elicitation procedure and one such 
procedure is autoshaping. 
Autoshaping 
Autoshaping is a procedure first reported by Bro'NI1 and Jenkins 
( 1968) . They found that pigeons which are focd-deprived and magazine 
trained, rut otherwise experimentally najve , would peck an illuminated 
key when the illuminated key was presented once every 60 seconds, on 
the average, and when the key was illuminated for 8 seconds and followed 
by the delivery of grain. This pecking occurred even though the grain 
presentation was independ2nt of the response. The authors called this 
procedure autoshaping because the pigeon "shaped itself" to _peck the key . 
The autoshaping procedure itself consists of presenting a number of 
repeated trials to the organism. Each trial l::egins with the termination 
of a previous unconditioned stimulus (UCS), perhaps food, and the ini-
tiation of an intertrial interval (ITI ) of fixed or variable duration. 
Following the termination of this ITI, a key (prev i ously dark) is illu-
minated for a fixed pericd. of time. Generally, the UCS is presented upon 
the offset of the key light. The UCS is also usually presented for a 
fixed pericd. of time. Key-pec king responses are recorded, but never 
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affect UCS delivery . The key light can be considered a conditioned 
stimulu s (CS) that elicits resf()nses. A more complete accoW1t of the 
autoshaping procedure and a description of the critical temporal rela -
tionships arrong the different procedural comp'.)nents are provided by 
Hearst and Jenkins (1974) , and Schwartz and Gamzu (1977) . 
The results of autoshaping were initially startling because the 
pigeon ' s keypecking behavior was thought to be itJholly under operant 
control, yet the autoshaping procedure was Pavlovian (cf., Schwartz & 
Gamzu, 1977) . Operant or instrumental conditioning involves an arbitrary 
response ( often made in t.t-ie presence of a discr irninati ve stimulus) and a 
contingent reinforcing stimulus. Pavlovian or classical conditioning, 
on the other hand , involves an informative relationship bet\veen a condi-
tioned stimulus (in itially neutral in rrost cases) and an unconditioned 
stimulus (cf . , Schwartz & Gamzu, 1977) . The autoshap.in.g procedure, which 
presents a stimulus - stimulus relationship (lighted key=CS-,grain=UCS), 
.is typical of Pavlovian procedures. Ncwhere in the autoshaping procedure 
is there a specified response - reinforcer relation (keypeck ~ grain) that 
is typ i cal of operant procedures. 
Since Bro,m and Jenkins' initial experiment , autoshaping has been 
widely dccurr.ented. The procedure has prcxl.uced cond i tioned responding in 
a number of specie s; e .g ., rat s (Stie r s & Si l ber ber g , 1974 ; Pet er son , 
Ackil, Frommer, & Hearst , 1 9 72) , dogs (Smith & Smith , 1 9 71 ) , f is h (Squier , 
1969) , rronkeys (Garnzu & Schwarn, 1974; Si drrian & Fl etche r, 1968) quail 
(Gardner, 1969), and humans (Sei gel , 1977 ; Wilcove & Miller , 1974) . ]}._number 
of unconditioned stimuli (UCSs) have been used effectively; e .g ., focxl. 
(Brown & Jenkins , 1968) , water (Jenkins & Moore , 1973), copulation 
(Farris, 1967) , heat (Wasserman , 1973) , brain st~'11Ulation (Peterson , 
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et al., 1972), and even mirror presentation (in Siamese fighting fish; 
Thompson & Sturm, 1965). Finally, a nwnl::er of responses have l::een auto-
shaped using the procedure. Schwartz and Garnzu ( 1977) have stated that 
"the directedness of the response ... may l::e the only way of distinguish -
ing autoshaping phenorrena fran rrore familiar .ir1stances of Pavlovian 
conditioning" (Schwartz & Garnzu, 1977, p. 61). In a classic example 
of this, Jenkins and Mcore (1973) autoshaped pigeons using food or 
water as the UCS. Whe.n food was used as the UCS, the pigeons I autoshaped 
pecks resembled unconditioned l::ehav.iors to food (i.e. , food-getting 
rroverrents); when water was used as the UCS, the pigeons ' autoshaped 
pecks rese.rnbled unconditioned behaviors to water (i.e. , clr.inking -J.ike 
rrovements) . Similarly, fish make consumrratory-like key responses 
(Squier , 1969) and do:Js and rats have been observed to lick and chew 
at response man.ipulanda (Smith, reported in Schwartz & Gamzu, 1977; 
Peterson et al. , 1972). 
There have been some except.ions to th.is 'directedness' phenorrenon ; 
rrost notably, Sidman and Fletcher (1968) and Gamzu and Schwam (1974) found 
that monkeys (rhesus and squirrel, respectively) displayed different 
top::;graph.ies when pressing a key with their fingers and when picking 
up the food pellet. Of interest is the report, however, by Gamzu and 
Schwarn (1974) that sorre of their rronkeys eventually made nose-pressing 
responses to the key. 
Hearst and Jenkins (1974) have emphasized this directedness of the 
response in their discuss.ion of "sign tracking". They defined sign 
tracking as "behavior that is directed toward or away from a stimulus 
as a result of the relation l::etween that stimulus and the reinforcer 
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or the stimulus and the absence of the reinforcer" (Hearst & Jenkins, 
1974, p. 4) . Given this definition, autoshaping is an instance of a 
more general phenomenon (sign tracking) that is of substantial in1por-
tance in discrimination learning. 
Siegel (1977) provided an example of sign tracking in hUIJ1a11s. In 
this investigation, a number of "normal" and m::xlerately retarded nBles 
served as subjects in an attempt to control misdirected urination . The 
non-retarded rrales were only used in a preli.mi..nary study to assess pre-
ferences for stationary or free-floating "targets" placed in the comrro:le. 
The free-floating target was selected for use with the ten rerraining 
subjects. Misdirected urinations were recorded for all subjects for 
-
one week . During days 8 through 49, a target was placed in the corrmode, 
free -fl oating on the water . A substantial decrease fran about 30 percent 
of urinations misdirected to near zero levels was obtained in the number 
of daily misdirected urinations for the four males who had a history of 
urination problems. During days 50 through 56 the target was rerroved; 
the number of misdirected urinations per day rose for the subjects, 
al though not to pre-treat...ment levels . The increase in misdirectj.ons 
was again eliminated upon the replacement of the target. The author 
referred to this res ult as "autoshap::d target directed behavior", 
although he failed to identify the precise stimulus - stimulus relation-
ship . In any case, the subjects appeared to shape themselves in the 
absence of any response contingency , giving rise to the author's 
conclusion that this constituted an example of autoshaping. 
One further example of autoshaping in humans has been reported 
(Wilcove & Miller, 1974). These investigators conducted a series of 
experiments using college students as subjects . Their basic proce-
dure consisted of placing rn1inst.."l.lcted subjects in a room containing 
a translucent panel, a lever, and a penny-dispensing slot. The 
first five-minutes and last ten-minutes of each session consisted 
of a baseline condition, during which the panel was transilluminated 
for five-seconds on a variable-interval 20-second schedule. The 
pericd between the two baseline conditions (lastin.g 12-16 minutes) 
involved CS-UCS presentations, during which each CS presentation 
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(the five-second transillumination of the panel) terminated with a 
penny dispensed in a slot (UCS) . Under this procedure, subjects auto-
shaped; that is, they depressed the lever during the CS peria:i prior 
to the UCS c.eli very . In a separate experiment, subjects who were 
exposed to the sarre procedure, except that the CS and UCS were presented 
randomly, failed to autoshape . Two differences emerged between this 
study and experiments conducted with animal subjects. First, hwnans 
responded during the baseline conditions as wel l as during the CS-UCS 
conditions . This baseline responding was not CS-controlled as it 
generally is during a CS- UCS condition . Second, the authors stated 
that the subjects who autoshaped rn1der this pr ocedure clairred , in 
post-session interviews, that they were being rewarded for their res-
ponses . In any event , the subjects responded in the presence of 
the CS during the autoshaping procedure , which is indicative of 
classical conditioning . 
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The i.rrp:lrtant aspect of the directedness in auto·shaping (or sign 
tracking) is the nature of the autoshaped response. These responses tend 
to l:e species-specific and topographically similar to unconditioned 
responses that are elicited by unconditioned stimuli. Focx:l, for example, 
is paired with open -1:eaked pecking in birds , licking and gnawing in 
rats and dogs. In Thompson and Sturm's ( 1965) study, the presentation of 
a mirror resulted in aggressive l::ehavior in their Siamese fighting fish; 
this behavior is highly species-specific . Vocal corrrnunication also 
appears to l:e species specific. In man, t.r1is type of l:ehavior is paired 
with many unconditi oned st.unuli, e.g., focx:l, water, sex , social stimula-
tion, etc. Taking the evidence provided by Bloom and her associates 
(Bloom, 1975, 1979; Bloom & Esposito, 1975) indicating that infant 
vocalizations can l:e "elicited" or "released", depending on the parti -
cular paradigm used in these studies, along with the universality and 
potential directedness of human vocalization , it would appear logical 
to attempt to autoshape voca lization in infants. Such an investigation 
would extend the generality of the autoshaping phenanenon and, perhaps 
even more i.rrp)rtantly, would suggest that at least some ccmponents of 
vocalization are under Pavlovian control. This ¼iOUld not only add to 
our understanding of the necessary and sufficient conditions for vocali -
zation in infants, b.it could possibly also provide a convenient technique 
for improving the deficient vocal skills of children in certain handi-
capped populations, e.g., the deaf, the mentally retarded, etc . The 
speech of mentally handicapped children, for instance , might te acquired 
or improved when Pavlovian procedures are employed, perhaps even when 
operant techniques have proved less than adequate. 
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STATEMENT OF THE PROBLEM 
Bloom (1979) has raised an interesting issue: Is the acquisition 
of vocalizations in infants controlled by operant response-reinforcer 
contingencies, by Pavlovian stimulus-stimulus pairings, or by instinc-
tual "releasing" mechanisms? As rrentioned previously, the m3.jority of 
research examining infant vocalization conditioning has pointed towards 
operant control, rut more n:cent work (e .g., Bloom, 1977; Bloom & 
Esposito, 1975) has suggested that these "operant" studies were con-
founded by elicitation effects , either through Pavlovian procedures or 
"releasing" mechanisms. 
The problem, therefore, is first to provide a test of the hypothesis 
that infant vocalizations are elicited and, second, to ccmpare the 
effects of operant and Pavlovian conditioning procedures on infant 
vocaliz ati ons . 
The first of these goals is met in Experiments 1 through 4, in 
which infants 16 to 18 months old are exposed to an autoshaping pro-
cedure under one of a nurnl:er of experimental conditions. It is 
predicted that if Bloom's (1979) hypothesis concerning the elicitation 
of vocalizations is correct, subjects of this age would emit vocal 
sounds of the type presented by the experimenter during the ternp::lral 
periods irrmediately preceding (and irrmediately after the experimenter's 
emission of the sound) and/or i.mTediately following non-contingent 
food delivery . If Bloom's hypothesis is incorrect (at least for this 
age group), and vocalizations are not elicited, subjects should emit few 
or no vocalizations of the type voiced by the experimenter. 
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The second goal, that of comparir1g the effects of operant and 
Pavlovian procedures, is reached in the final e.xpE;riment, E.xpE;rirrent S. 
Here, subjects of the same age range as in the previous experiments 
are exposed to either: a) a discrete trials operant procedure with 
identical ternfX)ral pararreters as in the previous experirrents, but with 
focd delivery only contingent upon a subject's response immediately 
after the experimenter's emission of the sound; or b) an autoshaping 
procedure ident i cal to that used in the first four e.xpE;rirrents except 
that infant vocalizations of the type errlitted by the e.xpE;rimenter are 
al ways contin gently rewarded wit h verbal pr a ise. It .is predicte d that: 
a ) if infant vocalizati ons are elicited (e ither thr ough Pavl ovian condi-
tioning or by "releasing" stimuli ) , infant subjects would emit the 
appropriate vocalization in E.xpE;riments 1, 2, 3, 4, and/or Sb, rut not 
in Experiment Sa (operant only) ; b) if infants vocalize tecause of 
response-contingent reinforcement, only those subjects in E.xpE;riemnt S 
(a and b) would produce t he target sound; and c) if some carbination 
of operant (contingent reinforcement) and Pavlovian (stimulus-stimulus 
elicitation) control is required, only those infants in Experiment Sb 
¼IOuld e.rnit the target sound. 
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EXPERIMENT 1: PILOI' STUDY 
Experiment 1 was conducted as a pilot study to determine if an 
autoshapillg procedure would elicit illfant vocalizations. In short, it 
was a test to determine whether the research idea was viable prior to 
conductillg a pararretric illVestigation. 
Method 
Subjects 
Three illfants served. At the start of the illVestigation, S1 (!TB.le) 
was 21 months of age , S2 (female) was 14 months of age, and SJ (fe rnale) 
was 16 months of age. Subjects were experimentally naive, and all 
vocalized. The male had a more extensive vocaru.lary than the females 
(espe cially S2) although no formal records of their language repertoires 
were made. Verbal conse..nt was obtained from the parents of the three 
illfants foll™illg an explanation of the nature of the illVestigation. 
(Appendix A constitutes the letter of explanation that was used in the 
experiments. The verbal explaDations given to the parents of S1, S2, 
and SJ were similar to the written explanation presented ill this letter.) 
Settillg and Apparatus 
Subjects were located ill either a crib or a playpen for the sessions . 
Each subject's sessions were conducted separately. S1 ' s sessions were 
conducted either at the illVestigator's home (Sessions 1, 2 , 3 , 4, 10, 
11) or ill his own home (Sessions 5, 6, 7 , 8, 9) . S2's sessions were all 
conducted ill her own home with one of her parents usually present. 
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S3's sessions were also conducted in her own hare, l::ut neither of her 
parents was ever present during the sessions. A tape recorder was used by 
the investigator to time intervals. Vocal responses of the subjects 
were recorded on data sheets as they occurred . (Appendix B constitutes 
a sample data sheet.) Toys belonging to the subjects were always pre -
sent in the experimental setting. A variety of focx:1 ite.rns (e.g ., ice 
cream, sherbet, Hostess Cup Cake, banana, etc . ) was used as t"le uncon-
ditioned stimuli (UCS). 
Procedure 1: Autoshaping 
Sessions proceeded in the following rranner. The investigator 
arranged a playpen or crib,placed the subject and some toys inside, and 
showed the subject whatever materials the investigator·was working with 
that day (i.e ., tape recor der, data sheet , focd items). Prior to the start 
of the first trial , subjects were given a bite of one of the focx:1 items. 
Allowing 5 seconds for the consumption of the item, the investigator 
started the tape recorder, and Trial 1 tegan. Figure shows the temporal 
parameters of the autoshaping trials used in this investigation. These 
trials consisted of an intertrial interval (ITI) of fixed duration, 
a to be conditioned stimulus (CS) , and an unconditioned stimulus (UCS). 
For all three subjects, the CS consisted of the sound "Q" (vocally 
emitted by the investigator). The CS was presented immediately after 
the ITI. This particular sound was selected because it appeared 
infrequently (if at all) during initial interaction pericds between 
EXP.1(s1;s3;s2) 
EXP. 2,3,4,& 5b 
EXP. 1 (s 2!H s s10 Ns 1-9 1) 
EXP. Sa 
IT I cs ucs 
r:0 -sec I L-sec I 
1-se c 
ITI CS UCS 
r:~-sec I L-sec I 
1- se c 
IT I 
r~-sec -
5d R,+sR+, 
116-sec 
Figure 1. Tempora l pararrete r s of th e procedures employed 
in the present investigation . 
N 
_. 
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the subjects and the investigator. 1 Subjects were given al:xJut 1 second 
following this sound presentation to allow for a response to ce emitted 
by the subjects cefore the UCS was presented . The sound was occasionally , 
repeated (S1 and S2) or the subject's narre spoken prior to the sound 
presentation (SJ) if the subjects were looking away from the investi-
gator or not attending (e.g ., playing with a noisy toy) when the sound 
first occurred. The UCS was generally placed in the subjects' rrouths 
when it was presented, although if the subjects grabced the object 
or the spoon, the investigator allowed them to consume the item on 
their own in order to avoid struggling with the subjects. Subjects 
were allowed S seconds to consume the i tern, during which tirre the 
investigator praised the infants (e .g. , "gcx:::xi coy/girl!") This praise 
was delivered regardless of whether the subjects ate the fcx:::xi tem. 
If the item was uneaten at the end of this 5-second period, it was 
rerroved . Upon the tennination of the 5- second UCS period , the next 
trial l::egan. 
The ITI for S1 and S3 was 60 seconds throughout the experirrent. 
The ITI for S2 was 30 seconds for nine sessions and 60 seconds for the 
last (10th) session. S2 's involvement was terminated after 10 sessions 
due to her pern,anent departure from the area. Her ITI was changed 
1s1, the son of a fellow graduate student and known to the investi-
gator since birth, was never heard to say the phoneme "Q" prio r to the 
study except on one occasion when the investigator asked the subject 
if he could say "Q", whereup :m the subject responded with a close 
approximation of that phonerre. S2 and S3 were not heard to say "Q" 
prior to the study, and their parents stated that they did not remember 
either infant making that particular sound. The investigator asked each 
of the subjects "Can you say ' Q' ·?" prior to the start of the first 
session (except S1--he was asked arout 24 hours prior to the first 
session). Both S1 and S3 responded with sounds that approximated "Q", 
while S2 made a sound that was similar to the sound "aah". 
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on the last day (Session 10) to determine if she would meet criterion 
under this temporal procedure prior to her termination as a subject. 
S1 had already reached criterion (see Results) with a 60-sec ond ITI. 
An attempt was made in each session to have the subjects play by 
themselves during each ITI. There were occasions , however, when the 
investigator interacted with the infants in order to maintain the infants' 
interest and attention. Investigator vocalizations were kept to a 
minimum dur.ing the ITI and were never the r esult. of the subjects' 
emission of the sound "Q". 
Procedure 1 ended for S2 when she terminated as a subject. Pro-
cedure 1 ended for S 1 and S3 when t'1ey met a criterion of 15 successive 
trials with a conditioned response (CR). A CR was recorded when the 
subjects emitted the sound "Q" or a close approximation containing a 
main property of the sound "Q" (e.g., ku, u, fu , koo) during the cs 
period described above or within 5 seconds of the UCS. This rule 
was adopted because of the high frequency of the response occurring 
in the first 5 seconds of the ITI and because of the possibility that 
the UCS was causing an incorrpatible response (mouth open) during the CS 
period. Due to external distractions and occasional nonattending on 
the part of the subjects (especially in the case of S2), some trials 
were recorded rut not included in the results or in criterion require-
ments. The definition used to score a disruption trial involved the 
presence of an external (i .e., outside the experimental setting) stimulus 
such as the phone ringing, a parent entering or leaving the room, and 
so on , and either an orienting response away from the experLrnei~ter 
(e .. g. , toward the parent with back to experimenter) or a response that 
24 
was incompatible with the CR (e .g. , lookin g at the experimenter and 
crying or shouting "Ma-Ma") resulting in the failure of the subject to 
accept the UCS. Disruption , by defin ition, was recorded only as it 
occurred during the CS and UCS per icds . External disruptions which 
occurred during the ITI were recorded, b.it such trials were never 
labeled as disruption trials W1less the disruption persisted into the 
CS and UCS pericd. 
Sessions were conducted at about the same time of day for each sub-
ject. S1 's sessions were conducted over a pericd of 5 weeks. S2's and 
SJ's sessions were conducted over a 2\ week pericd. 
Procedure 2 : CS Onl v 
After meeting criterion requirements, S1 and SJ were exposed to a 
second procedure. As in Procedure 1, each trial consisted of a 60-
second ITI and a vocal CS ( "Q" ) , rut , in the present procedure, the 
UCS was eliminated . Instead of presenting a focd item during the 5-
second UCS period , the investigator just looked at the data sheet and 
stopwatch . This procedure was continued for five sessions for S1; he 
met a criterion at this point of five successive trials without a CR 
simultaneously with his completion of the five - session minimum for 
this condition. No five-sessi on minimum requirement was imposed on SJ ; 
she met a criterion of 15 successive trials without a CR during the 
first session W1der this procedure . 
Procedure 3 : Autoshap:Lrig 
Upon completion of Procedure 2 , both S1 and S3 were re - exposed to 
the conditions of Procedure 1. I n other words , the focd item was again 
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presented during the 5-second UCS ]'?eriod. The subjects remained in 
this condition until they rret the 15-trial criterion described above 
in Procedure 1. 
Results 
A SWID\ary of the raw data collected in Experirrent 1 is presented 
in 'rable 1, and Figure 2 presents the J':)ercent of trials with at least 
one CR ( "Q" or acceptable approxirration) for each of the subjects 
during each session. Included in this figure are the CRs recorded 
during tl-ie CS ]'?eriod of each trial and CRs recorded in the ficst five 
seconds of the ITI pericd. Both Tabl e 1 and Figure 2 show that the 
subjects in Procedure 1 eventually emitted many CRs. S1 increased 
his number of CRs substantially after Session 2 and met the auto -
shaping acquisition criterion (15 trials in succession with a CR) 
during Session 6. S2 required rrore sessions (and many m:Jre trials) 
refore she approached criterion. This may have been due to her age 
(14 months) or to the shorter ITI (30 seconds as opposed to GO-second 
seconds for S1). In any case, this subject neared criterion on 
Session 10, which was the last session that could re conducted with 
her, and it was the only session conducted that employed a 60- second 
ITI. While S2 did not meet the criterion, she emitted 11 CRs in 
succession and at least one CR in 92 percent of the final session's 
trials (see Figure 2). SJ increased her nurnrer of CRs substantially 
after the third session, and rret the autoshaping criterion during 
Session 6. 
Tabl e 
Number of Targ et Responses in Each Component of the 
Autos haping Trial: Experiment 1 
# of Target Resp::inses ( "Q" ) 
(CR) 
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Trials ITI CS ITI 1st 5- seconds ) 
SUBJECT: S1 
1-30 
31-60 
61- 83 
84- 110 
111-141 
142- 18\1 
182- 211 
212- 241 
242- 266 
267- 291 
292- 321 c 2 
322- 342 
343- 359c 1 
SUBJECT: S2 
1 
0 
3 
3 
7 
10 
Procedure 
2 
0 
5 
5 
9 
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Procedure 2 
6 6 
5 2 
2 1 
3 1 
1 0 
Procedure 3 
1 1 
1 15 
Procedure 
0 
0 
8 
2 
3 
5 
2 
0 
0 
0 
0 
1 
0 
1-4 4 4 4 0 
45- 84 7 7 0 
85- 112 5 8 0 
113- 142 5 7 0 
143-17 9 2 6 0 
180- 208 6 7 3 
209- 245 5 1 3 
246- 275 7 8 4 
276-3 06 3 7 0 
----- * 3 0 7.- 3 2 6 ______________ :! ________ 7 ____________________ 2 _ ____ 
c1 = Autoshaping criterion met (15 successive tr i al s with at least 1 
CR) 
c2 = CS- only criterion met (5 day minimum plus 15 successive trials 
with no CR) 
* = ITI changed from JO- seconds to 60- seconds 
Table 1 (cont . ) 
# of Tarqet Responses ( "Q") 
(CR) 
Trials ITI cs ITI (1st 5- seconds) 
SUBJECT: S3 Procedure 1 
1- 28 3 2 2 
29- 47 0 0 2 
48-61 6 2 0 
62- 91 7 8 6 
92-115 4 9 12 
116-132 
c1 2 10 6 
Procedure 2 
133-153c 2 1 4 0 
Procedure 3 
154-180 9 5 11 
181-198c 1 3 13 6 
c1 = Autoshaping criterion rret (15 successive trials with at l east 
one CR) 
c2 = CS-Qnly criterion met (5 day minLrnwn plus 15 successive trials 
with no CR) 
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In Procedure 2 where the CS was presented in the absence of the 
UCS, a rapid decrease in emissions of the CR occurred for Sl and S3. 
Percent of trials with at least one CR (see Figure 2), for instance, 
decreased for Sl from 28 percent during the first session (Sess ion 7) 
of this procedure to O percent by the end of the fifth session (Session 
11) of this procedure . In addition, the total m.mu:::er of CRs emitted 
by this subject decreased to zero by this last session (Session 11) . 
It was also of interest that this subject tegan responding "No" occa -
sionally when the CR was presented during this procedure . These "No's" 
were stated emphatically and often with a shake of the head and a frown . 
During Session 11 , the subject emitted seven of these "No ' s" arid even 
resp :mded with a "Yuk" on one occasion. S3 exhib it ed even faster 
elimination of the CR; she met a criteri on of 15 trials in succession 
without a CR after Trial 21 of the first session (Session 7) of this 
procedure. 
In Procedure 3, S1 and S3 were re-exposed to the autoshaping 
condition of Procedure 1. Both S1 and S3 met the autoshaping criterion 
( 15 successive trials with at least one CR) duri..r1g the second session 
(Session 13 and Session 9, respectively) of this procedure. Unlike 
his performance in Procedure 2, S1 never emitted the sounds "No" or 
"Yuk" during Procedure 3. 
In addition to presenting the CR data just descrited , Table 
shews the trials per session for each subject, the num.l:er of ITis with 
a target vocalization per session, the num.l:er of UCS periods with a 
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target vocalization per session . For S1, the average session length 
was 30. 17 trials in Procedure 1, 28 . 0 trials in Procedure 2 , and 19. 0 
trials in Procedure 3. Only seven trials were laJ::eled "disruption " 
in Procedure 1 , two in Procedure 2 and five in Procedure 3 . S 1 never 
emitted a target vocalizati on during the UCS period tut emitted 
averages of 4.0 , 3.4, and 1 . 0 target vocalizations in the ITI per 
session during Procedures 1, 2, and 3 , respectively. For S2, on the 
other hand, the average session length during Procedure 1 was 32.6 
trials. Sixty - six trials (20.25 percent) were lateled "disrupt io n". 
Like S1, S2 never emitted a target vocalization during the UCS 
period . She did emit an average of 4.8 target voca lizati ons in the 
ITI per session. S3's average session length was 22.0 trials 
during Procedure 1 , 21 . 0 trials during Procedure 2 , and 2 2 . 5 trials 
during Procedure 3. Eleven trials during Procedure 1 and one trial 
during Procedure 3 were late led "disruption" . Like the others, 
S3 never emitted vocalizations during the UCS periods; she did , 
however , emit an average of 3 . 7 , 1 . 0 , and 6.0 ITI vocalizations 
during the three procedures, respectively . 
Discussion 
The data collected in Experiment 1 suggested that a particular 
targe t sound ("Q") could 1:e pr oduc ed by subjects who were e~sed to a 
standard autoshaping procedure . A 21- rronth - old male infant reached a 
15- trial criterion of acquisition in s i x sessions after a total of 181 
trials . This sarre subject, when e~sed to a reversal condition when 
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the CS was presented with no UCS, decreased his CR emissions to zero 
after five rrore sessions . When subsequently re - eXIX)sed to the first 
autoshaping procedure, he again increased his CR emission reaching the 
15-trial criterion of acquisition in two rrore sessions . 
A 14- rronth-old female infant, who left town l:efore criterion was 
met , approached criterion during Session 10 after a total of 326 trials . 
However, 306 of those trials were presented . with a JO- second ITI, while 
the 20 trials of Session 10 <were presented with an ITI of 60 seconds. 
A 16- rronth - old female infant met the autoshaping criterion during 
the sixth session, after 132 trials. Like S1, S3 quickly ceased emitting 
CRs when the UCS was eliminated, and quickly met the autoshaping cri-
terion a second time when the first procedure (UCS present) was rein-
stated . 
The resul t s of this pilot experiment indicated the LrnfX)rtance 
of this procedure and warranted its further investigation . An obvious 
shortcoming of the present experiment was the lack of several control 
groups that typically assist in isolating the autoshaping effect . 
Experiment 2 , therefore , was designed to replicate the findings of 
Experiment in a group design with a nurnl:er of additional variables 
controlled . 
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EXPERIMENT 2
In Experiment 1 , infant subjects emitted vo:al sounds of a parti -
cular type ( "Q") when exr:osed to an autoshaping pro:edure. A shortcoming 
of Experiment 1, h0wever, was that it tested three subjects in the 
absence of 1::aseline or operant level recordings of vo:alizations, and 
there was an absence of certain obvious control conditions. Several 
uncontrolled variables could have confounded the results. First, the 
subjects matured somewhat over the course of the testing time, and their 
increased use of the sound "Q" may have o:curred simply because of the 
subjects' increased developmental ages. Second, the subjects may have 
"warmed up" to the investigator after a period of time and merely 
increased their rate of vo:alizations as a result of their familiarity 
with the experimenter. Third, the investigator (AMM) served as the 
experimenter in Experimen t 1 in the absence of an independent observer . 
Experiment 2 was conducted in an attempt to replicate Experiment 1 
while controlling for these possible confounding variables. Two groups 
of five subjects each were employed . Both groups were exposed to identical 
Baseline recording conditions . One group (No Treatrrent/Control) was 
maintained on this Baseline condition following the one week Baseline 
period, while the other group (Autoshaping) was exposed to the auto-
shaping pro:edure used in Experiment 1 . The control group was used 
to control for the first two confounding variab les, namely maturation 
and familiarity. The third variable , independent experimenters , was 
controlled by using naive female experimenters who recorded subject 
vo:alizations concurrently with independent, naive observers . 
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Methcxl 
Subjects 
From the lccal area , 35 infants ( 13 lx>ys, 22 girls) were selected 
as the subject population for Experirrents 2 through 5. The subjects 
were obtained through advertisements placed in the Utah Statesman 
(the Utah State University newspaper) , flyers posted in the entrances 
to the married student housing areas on the Utah State University 
campus, and through phone calls to former st uden ts of the lccal (Cache 
Valley) Childbirth Education Association. Subjects were selected so 
that they_ wer e tetween the ages of 16 and 18 months at the start of 
their involver-rent in the investigation. Parents were fully inforrred 
as to the nature and content of the investi ga tion and signed inforrred 
consent forms prior to the start of their infant's participation 
(Appendix A). Upon request, parents received a brief surrmary of the 
results of the investigation follawing its completion (Appendix C). 
Subject confidentiality was protected by ccxling the subjects by nwnbers. 
During the course of the investigation , the experirrenters and observers 
knew the narres of only those subjects with whom they were working. 
Parents requesting the brief Surrmary of Results (Appendix C) received 
only ccxled results . 
Of the subject population , 14 LDfants (6 l::oys, 8 girls) were 
randomly selected, with the restriction that they were l::ehveen 16 and 
18 months at the start of the involvement , to serve in the present 
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experiment. Seven subjects were randomly assigned to each of b.tJO 
groups . Two subjects in each group were then selected at random to 
serve as alternates, in the event of subject attrition . As there was 
no attrition in the investigation, these alternate subjects were never 
actually employed. 
Setting and Apparatus 
Sessions were conducted in the subjects' hones , with the subjects 
located in a crib (Subjects A1, AS), a playpen (Subjects A2, A4, CJ), 
or a small room (Subjects AJ, C1, C2, C4, CS) . 'I'he setting included 
sorre of the subjects ' 0-tm toys . One pa.rent remained in the rcom if 
he/she desired . Occasionally , if the parent seemed to be distracting 
the infant, the parent was requested to leave the setting until the 
infant "got used to the situation". Similarly, sorre infants (C1, C2, 
C4) refused to cooperate unless the parent was in the room; with these 
subjects, the parents were requested to remain in the room, and be as 
unobtrusive as possible . All parents complied with these requests. 
11.tJO of the subjects in the No 'I'reatrrent/Control (C) gra.ip were fraternal 
twins; this presented a problem as one of the twins refused to cooperate 
with the experimenter unless her sister was present in the roan . After 
a week of unsuccessful attempts at conducting sessions, the two twins 
were permitted to remain together and their sessions occurred successively; 
that is , one subject 's vocal l::ehavior was recorded, and then the other 
subject ' s vocal behavior was recorded. 
'I'he apparatus consisted of three tape recorders (used one at a 
time), three dual earplug sets (each one consisting of b.tJO earplugs to 
permit the experimenter and the observer to listen simultaneously to 
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the recorder), data notel::ooks (Appendix B), pencils for recording 
data, a grab bag of assorted toys, and preselected focd items for use 
as the UCS. Each subject's parents selected two preferred focd itern.s 
for use .in the experiment. It was found that these items cccasionally 
had to l::;e altered when the .infant refused to eat them. For Subjects 
CJ and A4, the apparatus also .included a playpen, awned by the .investi-
gator. 
Experimenters 
Three female undergraduate students at Utah State University were 
selected to serve as experimenters. Each experimenter was responsible 
for conducting sessions with her randomly assigned subjects, and the 
experimenters were the only .individuals to .interact directly with 
those assigned subjects throughout the experiment. Experimenter was 
assigned Subjects A1, A2, t,.5, and C3; Experimenter 2 was assigned 
Subjects A3, A4, and CS; and Experimenter 3 was assigned Subjects C1, 
C2, and C4. The experimenters were selected on the basis of their 
.interest .in working with .infants, their rapport with .infants, their 
willingness to work up to three hours per day, five days per week, and 
their ability to master their duties as experimenters (delivering CSs 
and UCSs appropriately, recording data, .interacting with subjects), 
all defined by the .investigator's judgment. The exper.imenters received 
academic credit for their participation (three credit hours per quarter 
for three quarters) . 
Observers 
Four undergraduate students (two males, two females) were selected 
to serve as observers. The ma.in purpose of the observers was to record 
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four important events: the recording of vocalizations, the recording 
of target sounds ("Q") , the recording of trials classified as "disruption" 
trials, and the recording of deviations from the stated procedures. 
Each observer was randomly assigned subjects to observe, except when there 
were time conflicts (e .g., courses) ii.'1 which case the observer was 
assigned to another subject. For each subject, one assigned observer 
and one assigned experimenter recorded data on trials concurrently. The 
diffe rence cetween the observer's role and the expe r irnenter' s role 
was t hat t he observer never interacted with the subject rrore than was 
absolutely necessary,while the expe.rirrenter conducted all experirrental 
interactions (i.e., delivering CSs and UCSs and interacting with the 
infant when necessary). The observers were as unobtrusive as possible 
whi le in the presence of the subject. The observers received academic 
credit for their participation (usually three credit hours per quarter). 
Investigator 
The investigator maintained data files and records, scheduled 
subject sessions, experirrenter schedules, and observer schedules, 
attended as many sessions as possible, ensured that the procedure was 
followed correctly at all times, selected and trained the experirrenters 
and observers, selected the subjects, oode all random assigrurents , 
conducted and scheduled the ii.1trc:d.uctory session , interacted with 
parents , a11d completed the data analysis and the prese..11t report . He 
occasionally served as an observer when a regularly scheduled observer 
was absent for a session, and no other observer was available to 
take his/her place . 
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Behavioral Definitions 
Conditioned response (CR) . As in Experi.rrent 1, a conditioned res -
ponse (CR) consisted of a target vocalization ( "Q") , or an acceptable 
approximation that was emitted by the subject either during the CS 
periCXJ or during the first five seconds of the ITI periCXJ. Responses 
of thfa type that were made at other ti.rres v,;ere recorded b..lt vJere not 
considered CRs. An "acceptable approximation" of the vocalization was 
any vocal s0W1d that contained a major property of the sound "Q". Any 
"u" sound was acceptable; as was any 11k.'U11 sound , or "ka-u " sound . The 
sound "oo" was acceptable when emitted alone or preceded by a "k" 
sou.11d (i.e. , "k.-oo") , but not if preceded by any other sound (e .g ., 
'"coo" was not acceptable) . In each case , however, observer agreerrent 
was necessary before the sound was classified as a CR. During the 
Baseline condition, identical responses were recorded as "target 
vocalizations" rather than "conditioned responses", since the CS and 
UCS were absent during this condition. 
Disruption . This was defined as in Experi.rrent 1: those trials 
which were disrupted were recorded but not considered in the data 
analysis . Observer agreeirent was required before a trial was labeled 
a "disrupt i on" trial. 
Voca lizations . The number of vocaliza t ions per session was al s o 
recorded . A vocalization was de f ined as a disc r ete , voiced sound 
occurring within a respiration . Hiccoughs , sneezes , coughs , fussing 
sounds , and cries were recorded rut were not included in the defini -
tion of vocalizations. The exception to this was when the subject ut.tered 
a sound which did qualify as a vocalization concurrently with 
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a cry. For instance, when the infant cried across , say , three respira -
tions, and uttered the sounds "Ma-Ma" during the second respiration , 
but while still cr ying, the "Ma-Ma" was recorded as two vocalizations . 
The crying was not. 
Experirrenter/Observer Training 
The experimenters and t.t-ie observers trained together under the 
supervision of the j_nvestigator. The investigator, observers, and 
experirrenters reviewed the nature and procedures of the investigation; 
discus sed, reviewed and presented examples of the definitions con-
cerning vocalizations, the CR, and "disruption"; practiced using the 
tape recorders and delivering CSs and UCSs (experimenters only) ; and 
practiced recording data . The experirrenters and the ol::servers were 
"blind" with respect to experimental design; that is , they were chosen 
to te unknowledgeable in terms of formal expectations , and the in -
vestigator took care not to divulge any information that might lead 
the experimental personnel to expect any particular outcomes of the 
var i ous experimental conditions . The investigator derronstrated how 
interobserver agreement was calculated, and specified the procedure 
that was followed when disagree..ments arose J::etween observer and 
experirrenter . Specifically , di sagree..ments alway s resulted in refusing 
to reco r d a response as a CR, in the case of a CR disagreerrent , or 
retaining a trial in U1e event of a "di sruption " di sagreerrent. Experi -
mente r s and observers were never aware of disagreements until after 
the fact (i . e ., after the day 1 s sessions) . 
39 
Following this initial rehearsal, the experimenters and the observers 
conducted training sessions, under the supervision of the investigator, 
using a tape recording of a session of a subject employed in Experiment 1 
(S1) , and a tape recording of the L'1vestigator. The purpose of this train -
ing phase was to obtain good recording and agreement skills arrong all the 
experirrental personnel. After several practice runs through these tapes, 
during which t..~e investigator discussed any difficult soW1ds or disagree -
ments, the experimental personnel recorded the vocalizations as if t.he 
sounds were coming from a subject in an actual session, employing the 
apparatus (i .e., tape recorder, earplugs , data sheets) they were to use in 
such a session. When observer agreement exceeded 90 percent on each tape 
for all observers and experimenters , this training phase was terminated. 
The final training phase consisted .of the experimenters and observers 
conducting practice sessions with the investigator's infant (aged 23 
rronth.s). During this phase , a.s in the previous phase , the personnel and 
the investigator recorded vocalizations , target soW1ds and CRs, and dis -
ruptions, employing the experimental apparatus. Sb11Ultaneously, the ex -
perimenters were trained to interact with the subject. The investigator 
derronstrated several trials of CS and UCS presentation and discussed the 
do's and don 'ts of experimenter-subject interactions. For example, no 
vocal interaction took place except when appropriate dur ing the CS and UCS, 
and onl y necessary nonvocal interactions during the remaining periods of 
the trial. The experimenters then took turns conducting the sessions, 
during whic h the investigator and t.he remaining experimenters commented on 
mistakes and examples of appropriate l::ehavior on the part of the practicing 
experimenter. It was also stressed that the experimenters should present 
the cs a'1d UCS as enthusiastically as possible. When the investigator was 
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satisfied that the experimenters were conducting the sessions appropriately, 
the experimenters were comfortable in their task, and interobserver agree -
ment was 90 percent or tetter, the training sessions were terminated. 
Experimenter attrition was not a problem . All three experimenters 
served for the duration of the investigation (Experiments 2 thrcugh 5). 
Two observers left the team after the first quarter (after Experiment 2 
was completed) and were replaced by one other female observer who re-
ceived training in the manner previously descril:::ed . 
Agreerrent Measures 
Three measures of interobserver trial-by -tr ial agreerrent 1-1ere calcu-
lated for each dependent variable (i.e., trial numbers per session with 
at least one CR, trial numbers per session lateled as "disruption " trials, 
numter of target sounds ( "Q") per session , and numter of vocalizations 
per session) . First, Occurrence Agreement was calculated by dividing the 
number of trial - by-trial agreerrents on the occurrence of a response by the 
total numter of agreements plus disagreements of that response and by 
multiplying by 100. Second, Nonoccurrence Agreement was calculated by 
div iding the number of trial-by-trial agreements on the nonoccurrence of 
a response by the total numter of agreements plus disagTeements and by 
multip lying by 100. Finally , Overall Observer Agreement was calculated 
by dividing the total numter of agreements by the total number of agree -
ments plus disagreements and by multiplying by 100. 
If interobserver agreement on any of the three measures fell below 
80 percent during the course of the exper~~ent, the observers and the 
experimenters reviewed the de finiti ons with the investigator and discussed 
any problems. Practice sessions were conducted if they were considered 
necessary (only two such sessions occurred over the course of the entire 
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investigation ) . Throughout the investigation, the investigator met with 
the experimenters and the observers and dis cussed complications or diffi-
culties in procedures and reviewed the definition s and procedures . These 
meetings ensured that the definitions and pr ocedures did not change over 
the course of the study and provided an opportunity fort.he investigator 
to review the perforniances of the experimenters and observers . The experi -
menters and observers used this time to provide feedback to the investigator. 
Experimental Procedures and Conditions 
Introductory session . Prior to the start of tl-i.e subject's involverrent 
in the experiment, the investigator and assigned experimenter rret with the 
subject and his/her parent. The purpose of this JO- minute session was two-
fold; first , it gave the experimenter a chance to get to know the subject , 
and to play with the subject , so that when the actual experimental ses -
sions began (usua lly the next day) the subject would not be faced with a 
complete stranger. Second, it presented an opportunity for the investigator 
to describe the nature and content of the stud y to the subject's parent , 
answer any questions , present t he inforrred consent letter to the parent , 
and obtain the signed inforrr-ed consent £rem the parent . Also during this 
introductory per iod , the inve sti gator obta ined informat ion neces sar y for 
the study ; such as , what were t¼O preferred food items to use as UCSs, 
where the experimental session could occur (e .g ., in the child's bedroom, 
in the li ving room, etc . ) , and whether the infant would be put in a play -
pen , crib, or just in a small room. 
Baseline. The Baseline proc edure consisted of the experimenter inter -
acting, in a way as similar to the other procedures as possible , with the 
infant subject without delivering CSs or UCSs. The observer and the experi -
menter recorded the nwnber of vocaliz ations per trial per session , the 
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overall rnIDl.l:::€r of subject-emitted target vocalizatior.s ( "Q" ) p::r trial 
p::r session, and the nwnber of trials per session with at least one target 
vocalization ( "Q") during the 11-second period which corresp:mded to the 
CR period in the Auto shaping procedure (that is, the one-second CS p::riod, 
plus the five-second OCS period, plus the first five-seconds of the ITI--
next trial--p::riod). Typically, the daily sessions consisted of 30,66-
second trials, which lasted a total of 33 m.inutes. The Baseline condition 
was terminated after the subject was exposed to 150 such trials. 
Autoshaping (A). The autoshaping procedure consisted of the experi -
menter presented trials comrrencing with a 60- second ITI, a one- second CS 
(with the vocal sti.rnulus "Q" presented once by the experim2nter) , and 
a five~second OCS during which the subject was offered a bite of one of 
the food items. Figure 1 (top panel) shows the temfX)ral parameters of 
this procedure. P..s in Experiment 1, the OCS was placed in the subject's 
mouth unless it was refused. Each subject was allowed five seconds to 
consume the food during which time the experimenter praised the infant. 
This praise consisted of the enthusiastic exclamation of either "geed 
boy/girl!" or "big boy/girl!" and was presented at the very teginning 
of the OCS period, as the experimenter raised her hand with the feed 
offering. It was delivered regardless of whether t..h.e infant made a 
voc al response or ate the food item. If the feed was uneaten at the 
end of the five-s econ d UCS period, it was rerroved. The next trial began 
upon termination of the five-second UCS. Sessions typically lasted 
33 m.inutes (30 trials). Prior to the initiation of the experiment, it 
was decided that the autoshaping condition would last a rraximum of 500 
trials (not including "disrupti on " trials), or until an autoshaping 
acquisition criterion of 15 successive trials with at least one CR per 
trial was met tefore the 500- trial rnaximum. Here and wroughout the 
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investigation, the experimenter and the observer recorded the number of 
trials . with at least one CR per session, the number of trials labeled 
"disruption" per session, the overall number of target voca lizations 
( "Q") per trial per session, and the number of vocalizations per trial 
per session. 
Those subjects (N = 5; 2 toys, 3 girls) assigned to this Autoshaping 
condition were exposed to the procedure immediately following the termina-
tion of the Baseline. 
No Treatment / Control (C) . Subjects assigned to the No Treatment/ 
Control condition (N = 5; 2 roys, 3 girls) received an identical pro-
cedure to that received during their Baseline exposure. In short, after 
completing the 150 trials of Baseline , each No Treatment/Control 
subject received another 500 (maxirn.Jm) trials of the same procedure. 
All recordings made by the experimenter and the observer were as they 
were during the Baseline condition. Prior to the initiation of the 
experiment, it was decided that these subjects would be yoked to the 
subjects in the Autoshaping (A) group for purposes of determining a:rrount 
of exposure to the condition . Therefore, each subject in each group 
was randomly assigned a number 1 to 5. Then, subjects receiving t he 
number 1 were yoked, subjects with the number 2 were yoked, and so on 
for all five subjects in each group . The purpose of this yoking proce-
dure was to provide the same amount of exposure to the Autoshaping or 
the No Treatment/Control for each condition. For example, if Subject 
of the Autoshaping group (A 1) met the autoshaping acquisition criterion 
(say , after 60 trials) thereby completing the condition, Subject 1 of 
the No Treatment/Control (C1) group had his/her involverrent in the 
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Control condition terminated at the same point (after 60 trials) . If 
Subject 5 of the Autoshaping group received 500 trials of the condition , 
then Subject 5 of the No Treatment/Control group also received 500 trials 
of the Control condition. 
General Procedure 
Sessions proceeded in the following manner. The experimenter and 
the observer arrived at the subject's home, entered, and the observer 
retired .i.mrrediately to a seat in the room where he/she could observe 
the setting clearly and still 1:::e inconspicuous. The experimenter, 
meanwhile, set up the equipment in the manner descril:::ed in Experiment 1. 
Prior to the start of the first trial, the experimenter gave the subject 
a bite of one of the food items. The subject was allowed five seconds 
to consurre the item; this seemed sufficiently long, l::ased on Experi-
ment 1 observations , for the subject to finish eating the item. The 
experimenter then started the tape recorder with the appropriate cas-
sette tape already in it and Trial 1 1:::egan. There were three cassette 
tapes; each one had the Autoshaping procedure tape on one side and the 
No Treatment/Control tape on the other side. Each tape presented appro-
priate instructions to the experimental personnel. That is, the ITI , 
CS, UCS, and first 5-second (ITI) periods were signalled ; e.g ., "Ready , 
CS". 
An attempt was ma.de to have the subject in each session play by 
him/herself during each ITI. The experimenter interacted with the irifant 
only nonvcx:ally and only when it was necessary to do so in order to 
maintain the infant's interest and attention. 
The experimenter and the ocserver listened to the sarre tape recor-
der sirrn.J.ltaneously , and roth recorded the subject ' s relevant 1:::ehavior 
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as previously described . The observer also recorded any deviations fran 
the appropriate procedure. The investigator did this as well when he was 
present. During the Baseline condition, additional tape recorders were 
used to record the sessions, not only to capture the subject's vocal 
behavior but also to detect any errors in the procedure. 
Sessions were conducted five days per w>eek at about the same tLrne of 
day for each subject. An attempt was made when scheduling the subjects to 
conduct the sessions at the optimal time of day for each ch .ild, i.e., when 
the infant was least likely to be irritable (e.g ., after naps, after meals) . 
Sessions were typically 30 trials long (33 minutes), although this varied 
somewhat depending on the child ' s disposition, health, etc. 
Results 
Obser ver Agreement 
Mean percent observer agreerrent l::etween the experimenter and the 
observer for the subjects in the Autoshaping group was 80.87 (Occurrence), 
98.19 (Nonoccurrence) , and 98.21 (Overall) when recording conditioned 
responses (CRs) , and 87 .5 2 (Occurrence) , 89.30 (Nonoccurrence) , and 90.02 
(Overall) when recording vocalizations per trial. SirnilarlY,mean percent 
observer agreement for the subjects in the No Treatment/Control group 
was 75.00 (Occurrence; only one subject ever emitted CRs), 99.95 (Non-
occurrence), and 99.93 (Overall) for conditioned responses (CRs) , and 
86.49 (Occurrence) , 91.42 (Nonoccurrence) , and 90.97 (Overall) for 
vocalizations . Appendix G pre sents individual subject data for each of 
these measures during Experiment 2 . 
Treatrrent Effects 
A summary of the results for each subject and group in Experirrer1t 2 
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Table 2 
Sumnary of Results For Each Subject and Group In Experi.rrent 2 
Auto shaping Group 
Subject 
A1 
A2 
A3 
A4 
AS 
X" 
X Percent Trials 
With CR/Session 
Baseline Treabnent 
o.o 3.87 
o.o 0. 18 
3. 19 1. 04 
0 .0 0.39 
0.0 o.o 
0.64 1 . 10 
No Treatment/Control Group 
Baseline Control 
C1 0.0 o.o 
C2 o.o o.o 
CJ o.o 0.58 
C4 o.o 0.0 
cs o.o o.o 
x O· 0 0.12 
X Total Target 
Vocal /Session 
Baseline Treatrrent 
0.20 4.05 
0.33 0.78 
6.83 1. 94 
o.o 0.59 
0 . 20 0 . 44 
1.51 1.56 
Baseline Contro l 
0.0 0.0 
o.o 0.0 
0.25 0.70 
o.o 0.07 
o.o 0. 19 
0.05 0.19 
X"Vocalizations/ 
Trial/Session 
Baseline Treatment 
3.97 6. 15 
2.79 9.27 
11. 29 6.93 
4.79 2.85 
6. 19 6 . 73 
5.81 6.39 
Baseline Control 
1. 74 0.97 
11 . 4 7 11. 13 
6.64 5.95 
1.20 1 . 96 
3.44 2.96 
4.90 4.59 
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is presented in Table 2. Appendix D (AutoshapL'1g group) and Appendix 
E (No Treabnent/Control group) contain surrmaries of the raw data 
for each session and for each subject in Experiment 2. Appendix F 
contains a rrore specific sunmary of these data; it presents data on 
the percent of trials with at least one CR, the nwnber of target 
vocalizations (total), and the rrean nwnber of vocalizations per trial 
for each session for each subject in Experiment 2. Figures 3, 4, and 
5 graphically p:)rtray the data presented in Appendix F , respectively. 
As can be seen fran all these sources, the results of Experiment 
1 were not replicated in Experirrent 2. Whereas in Experiment 1 the 
subjects produced large percentages of trials with CRs (two of the 
three subjects reached autoshaping acquisition criterion and the third 
subject approached this criterion) , the subjects in the Autoshaping 
group of EXF,eriment 2 rarely emitted CRs at all (see Figure 3, top 
panel). Examining Figure 4, which presents the total nwnber of target 
sounds ("Q") emitted by t.h.e subjects during each session, it can be 
seen that the subjects in the Autoshaping group emitted more target 
sounds throughout the trials than did the subject s in the Control 
group, l:ut almost all of these target sounds occurred during the ITI 
of the trials. Similarly, it is clear from Figure 5 (which presents 
the rrean number of vocalizations per trial per session for each sub-
ject) and Table 2 that the Autoshaping group vocalized more than di d the 
Control group , but the Autoshaping group also vocalized more during the 
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in Experiment 1 the investigator interacted freely and vocally 
(although never using the target sound) ; 5) the investigator knew 
either the parents or the subjects in Experiment 1, whi le the exr:eri-
menters in Experiment 2 never met the family or the subject prior to 
the first intrcductory session , which usually occurred one day prior 
to the start of the experiment; and , 6) the investigator (AMM) was not 
the experimenter in Experiment 2 as he was in Experiment 1, and inde -
pendent observers were added to the exper~~ental setting .in Experi!Tent 
2. 
Experiments 3a, 3b, and 4 were des i gned to determine whether any 
or all of these procedural changes contriruted to the failure to re-
plicate the findings of Experiment 1 in Experiment 2 . In Experiment 
3a the identical procedure was used as in Experiment 2 , except that the 
Baseline phase was eliminated. Exr:eriment 3b used the identical pro -
cedure as used in Experiment 1 (that is , no Baseline , repeated CSs 
as needed , a variety of preferred focd items for the UCS, no instruc -
tions on interactions except for no experimenter -emi tted target sounds) 
except that the subject's mother served as the experimenter in an 
attempt to test the effect of experimenter - subject familiarity . 
Experiment 4 also used the same procedure as used in Experiment 1 , 
and the investigator served as the experimenter. (NB: An independent 
observe r was included, however) . 
Baseline perio::1 , which suggests that these subjects vocalized more 
due to non- experirnental factors. 
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In short , it can te said that none of the subjects in Experirrent 
2 demonstrated autoshaping of any kind of vocalization. 
Discussion 
No matter what differences there were tetween the Autoshaping and 
Control subjects, it is c l eat" that the treati--rent procedure, Autoshaping , 
failed to elicit vocal responding of a particular type (i.e., "Q") 
as it had in Exper irrent 1 . It has already teen noted, however, that 
a nurnter of Experiment 1 's procedural conditions were changed in order 
to control for possible confounding variables that might have influenced 
the results of Experiment 1. These considerations resulted in the 
following procedural changes: 1) a reseline phase was added in an 
effort to control for any "warming up" effect, and to allow the subjects 
and experimenters to tecane familiar with each other prior to the start 
of the treatment procedure ; 2) the experirrenter no longer repeated the 
CS when the subject was looking away or appeared not to have heard 
the sound; 3) whereas in Experiment 1 the subjects were presented a 
variety of focxls , in Experirrent 2 only two items were used for each 
subject . Initially, the parents selected the items; this was changed 
if and when it appeared that the subjects were not going to eat those 
items; at that time, the investigator picked two foo::1 items with the 
cooperation of the parents of the subject; 4) experirrenter inter -
actions with the subject were kept to a minimum , and were never vocal; 
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EXPERIMENT 3 
The findings of Experiment 2 failed to replicate those of Experiment 
1, in which two of three subjects reached an autoshaping criterion and 
the third alrrost met the criterion. Instead, an autoshaping procedure 
similar to that used in Experiment 1 , but with sane procedural changes, 
ha:! little or no effect on subjects' emission of the target sound. 
E:x--periment Ja was conducted to determine whether the failure to 
replicate in Experiment 2 was due to the added Baseline condition of 
Experiment 2, and Experiment 3b was conducted to see if the results of 
Experiment 1 could be replicated if specific instances of the original 
conditions were reinstated in the autoshaping procedure. 
In Experiment 1, no Baseline condition was presented. Bloom (1979) 
suggested that, in studies looking at the conditionability of vocal 
behavior in very young infants, the operant baseline procedure may 
actually serve to suppress the behavior that is later "conditioned" . 
In other words , this procedure provides an abnormal social and linguistic 
setting that may in and of itself affect behavior. For instance, in 
the present setting , the experimenter and observer served as very unusual 
adult figures in the experimental setting. During Baseline , any infant 
vocal behavior was ignored (and therefore possibly on extinction) , · and, 
because the observer did not interact at all and the experimenter inter -
acted only when absolutely necessary , the social relationship between 
the infant and the experimental personnel may have been neutral or even 
aversive . Finally, the infant was expected to play by him/herself during 
the basel.Lr1e sessions. It was _£XJssible that the infants, over the 
course of the baseline condition learned to ignore the experimenter. 
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To test the fOSsibility that the Baseline condition in Experirrent 2 
resulted in the failure to autoshape particular vocalizations in the 
autoshaping group subjects, Experiment 3a exposed naive subjects to the 
autoshaping procedure used in Experiment 2 without prior Baseline ex-
J:X)sure. If this Baseline condition was responsible i..r1 Experiment 2 
for the failure of subjects to autoshape, then the subjects exposed to 
Experirrent 3a should produce target vocalizations just as in Experiment 
1 • 
To test the possibility that sorre other factor or factors were 
critical to the autoshaping result, Experiment 3b was conducted. In 
this exn.i::,er~~ent, naive subjects were exfOSed to the autoshaping proce -
dure used in Experiment 1 , except that rrothers served as experimenters 
to provide maximum experimenter-subject familiarity. Swmiarizing the 
differences l::ebveen this procedure and that used in Experiment 2, here 
there was familiarity 1:et<tJeen experimenter and subject; experimenter-
subject interactions were permitted to occur freely, with the restric-
tion that the experimenter could not emit the target sound except when 
delivering the CS; a variety of preferred food items was used as the 
UCS; the CS presentation was ITOre salient in that the experirrenter re-
peated the CS sound or mentioned the subject's narre prior to CS presen-
tation if the subject appeared to 1::e off-task; and no baseline was 
conducted . If any, or all, of these conditions were critical for 
autoshaping vocalizations in infants this age, the results of Experiment 
3b should replicate the findings of Experiment 1 . 
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Methcx:1 
Subjects 
From the remaining 21 subjects in the subject pcol, six infants 
(3 toys, 3 girls) were chosen for the present experiment. Three sub-
jects ( 1 toy, 2 girls) were randomly selected and assigned to Experi-
rrent 3a. The rerra.ining three subjects ( 2 toys, 1 girl) , assigned to 
Experirrent Jb, were selected on the basis of their rrothers stating an 
interest, during the initial subject solicitation process, in partici -
pating or assisting in the investigation. This latter selection proce-
dure was adopted to ensure m3.Ximum cooperation from rrothers who -were 
to serve as experi.rrenters. All subjects were l:etween the ages of 16 
and 18 months at the start of the study. Informed consent, subject 
confidentiality, and result reporting procedures were identical to 
those used in Experiment 2. 
Setting and Apparatus 
Setting and apparatus were identical to Experiment 2. All six 
subjects in Experirrent 3 (a and b) 1.vere located in a small room in 
their home for the duration of the sessions. (Cribs and playpens were 
not employed) . 
Exper i1nen ter s 
For Experiment 3a, the experirrenters were the same as in Experiment 
2. Experiment 1 was randomly assigned Subject B2; Experiment 2, Subject 
B 1 ; and Experimenter 3 , Subject B3. 
For Experiment 3b, the subjects' rrothers served as t he experirrenter. 
As l:efore, only the experirrenters -were allowed to interact directly wit.~ 
the subjects. 
56 
Observers 
The observers were the same as ill Experiment 2, except that one 
female observer withdrew from the study, (leavillg three--two wales, 
one ferr.ale). 'I\vo of the observers (roth male) were selected by the 
investigator on the J:::esis of their rapport with parents to serve as the 
observers for the Experiment 3b sessions. All duties were the sarre 
as ill Experiment 2 . 
Investigator 
The illVestigator was the same (AMM) as ill Experiment 1 and 2. 
Behavioral Defillitions 
All behavioral definitions were identical to those ill Experiment 
2 . 
Experimenter/Observer Trailling 
The experimenters and observers ill Experiment 3a required no further 
trailling. The two observers employed in Experiment 3b were illStructed 
on how to illteract with the rrother / experiinenter--that is, to be pleasant 
and helpful and to offer suggestions or illStructions to the parents 
(before or after the sessions, never during), but to be as unobtrusive 
as possible during the sessions and to record as before. The rrother/ 
experimenters were illStructed briefly on their resp::>nsibilities durillg 
the illtroductory session and again just prior to the first autoshaping 
session. The illVestigator and the observer were al ways present durillg 
the first autoshapillg session, and, if the rrother/experirrenter becarre 
flustered, upset , or made a mistake, the illvestigator offered reassur-
ance. These illvestigator-experimenter illteractions only occurred when 
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the investigator felt they were absolutely necessary; rrost such inter-
actions occurred after the session in the form of feedback or advice. 
After the first session, the investigator and the observer only inter-
acted during the session if the rrother / experirrenter asked a question 
directly, and it was explained to her prior to the start of the infant's 
involvement that the observer and investigator had to remain quiet. 
Agreement Measures 
All agreement measures were identical to those in Experirrent 2. 
Experimental Procedures and Conditions 
Introductory session. The introductory session was the same as in 
Experiment 2, with the exception that, for the rrother / experirrenters of 
Experiment 3b, the experirrenter duties and procedures were specified 
to the parent. 
No Baseline/Autoshaping (B) . This was identical to the autoshaping 
(A) procedure employed in Experirrent 2. This condition was terminated 
after 300 "non-disruption" trials. 
Mother/EXJ?€rirrenter/Autoshaping (M). This procedure was the sarre 
as the No Baseline/Autoshaping (B) procedure, except that the subject's 
rrother served as the experirrenter; experimenter-subject interactions 
were all01,ved to occur freely, provided the experimenter never emitted 
the target sound except during the CS presentation, a variety of focd.s 
was used as the UCSs, and the CS presentation was rra.de rrore salient by 
repeating the CS or sayi.Dg the subject's name prior to the CS presenta-
tion when the subject was off-task . Ths rrother / experi.rnenter was not 
required to record data. This condition was terminated after 300 trials, 
not including "disruption" trials. 
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General Procedure 
The general procedure was the sane as it was in Experiment 2, with 
the exceptions that, in the case of Experiment 3b, a) the rrother/ 
experimenters vvere already at the subject's hare, and b) the ato ve 
mentioned changes in procedure were Lrnplemented (e .g. , experimenter-
subject interactions, variety of fcxxl items, and so on). 
Results 
Observer Agreement 
Mean percent observer agreerrent between the observer and the 
experimenter for t he subjects in ExperLrrent 3a (No Baseline/Autoshaping) 
was 87 .5 (Occurrence) , 99.67 (Nonoccurrence), and 99.68 (Overall) 
when recording conditioned respJnses (CRs) . When recording vocaliza-
tions per trial, rrean percent agreement for the same subj ects was 
78.79 (Occurrence ) , 71.77 (Nonoccurrence), and 81.97 (Overall). 
Appendix J presents individual subjec t data for each of these three 
measures during Experiment 3a. 
Treatment Effects 
A sl.l.Imlary of the results for each subject and group in Experirrent 
3 is presented in Table 3. Appendix H contains a swmiary of the 
raw data for each session and each subject in Experiment 3. Appendix 
I contains a rrore specific Sl.IITIITBrY of this data; it presents 
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Table 3 
Summary of Results For Each Subject and Group In Experiment 3 
No Baseline/A~toshaping (3a) 
X Percent Trials X Target Vcx:::al/ 
Subject With CR/Session Session 
B1 0.69 0.56 
B2 0.30 0.36 
B3 3.52 2.33 
Mother as E/No Basel.i.ne/Autoshaping (3b) 
M1 
M2 
MJ 
0.67 
- 4. 91 
3.08 
1 .20 
17.00 
1. 27 
X Vcx:::alizations / 
Trial/Session 
5.28 
5.25 
7 .66 
5.61 
5.68 
15.31 
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data on the percent of trials with at least one CR, the total numl::er of 
target vcx:::alizations, and the mean numter of vocalizations per trial 
for each session for each subject in Experiment 3. Figures 6, 7, and 8 
graphically pxtray the data presented in Appendix I, respeqtively. 
None of the six subjects in Experiment 3 autoshaped . As in Experi -
ment 2 , subjects rarely emitted CRs (see Figure 6 and Table 3). There 
was some variation arrong subjects with respect to total num1::er of target 
sounds emitted per session , as is evidenced j_~ Figure 7 and Table 3. 
This was attril::utable ID:l.inly to subject M2, who averaged 17 . 00 target 
vocalizations per session (range= 2 to 46), and somewhat to subject 
83, who averaged 2 .33 target vocalizations per session (rang e= Oto 9). 
The subjects perfonned similarly with respect to mean numl::er of vocaliza -
tions per trial across sessions , with the exception of subject MJ, who 
consistently vocal ized two to three times as much as the other five 
subjects (see Figure 8 and Table 3). 
Discussion 
The results of Experiment 3 suggest that sever al factors were not 
critical in pr oducing the autoshaping effect in Experiment 1 . First , 
no conditioning occurred when the autoshaping procedure was not pre -
ceded by a baseline condition (Experiment 3a ) . Second, subjects did 
not autoshape in Experiment 3b when a) the salience of the CS was 
increased, b) the famili arity of the experimenter was maximized by 
having the subject's nDther serve as th e exp=>.rimenter , c) a variety 
of feed items was used , and d) experimenter-subject interacti ons were 
pennitted . 
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Experiment 4 was designed to determine whether one remaining 
factor was resp::insible for the autoshaping effect in Experiment 1 . This 
final factor was the presence of the investigator (AMM) in the experi-
mental setting as the experimenter. This experiment was conducted to 
determine whether the investigator was performing differently in Experi-
ment 1 than the ferrale experimenters in Experiments 2 and 3. 
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EXPERIMENT 4 
Experiment 2 was an attempt to replicate Experiment 1 in a controlled 
rnanner using a group design . The results of that experiment shewed that 
the subjects exposed to the Experirrent 2 procedure did not prcx:iuce t he 
target sound as had subjects exposed to the procedure in Experiment 1. 
Experiment 3 reinstated the altered conditions of Experiment 1 to deter -
mine whether some or all of these conditions 1NE:re critical to obtain the 
autoshaping effect. The results of these experiments (3a and 3b) also 
failed to replicate the findings of Experiment 1. 
Experiment 4 was conducted to reinstate one final condition that 
existed in Experiment 1 but not in Experiments 2 or 3; namely, the 
investigator 's role as experimenter . It was possible that the investi-
gator , either due to his greater knowledge and expertise in the field or 
to his greater expectations of the results, perforrred differently as 
an experimenter than had the experimenters in Experiments 2 and 3. 
Methcx:i 
Subjects 
From the remaining 15 subjects in the subject pool, three infants 
16 to 18 rronths of age (1 toy, 2 girls) were selected at random. Informed 
consent, subject confidentiality and result reporting procedures were 
identical to those used in Experiments 2 and 3. 
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Setting and Apparatus 
Setting and apparatus were identical to those in Experiment 3. 
Experimenter and Investigator 
The experimenter was the i nvestigator (AMM) . As l:efore, only the 
experimenter interacted with the subjects duri.Dg a sessi on. 
Observers 
Experi1nenter 1 of the previous experiments and one of the rrale ob-
servers served as the observers for this experirrent. Both were 
instructed to note any differences in procedure or style of the investi-
gator as an experini.enter and the procedure or style of the experirrenters 
in the previous experiinents. All other duties were the sane as in 
Exper irren t 2 and 3 • 
Behavioral Definitions 
All l:ehavioral definitions were identical to those descril::ed in 
Experiment 2 . 
Experimenter/Observer Training 
The observers received no additional training. The investigator 
practiced recording and delivering CSs and UCSs using the training pro -
cedure descril::ed in Experiinen t 2 prior to conducting any sessions , in 
order to minimize procedural errors . 
Agreement Measures 
All agreerrent measures were identical to those descril::ed in Experi -
ment 2 . 
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EXf:€Eirnental Procedures and Conditions 
Introductory sessi on . The introductory sessions were the sarre as 
in Experiments 2 and 3 . 
Myers/ Autosha[?inq (MY). This procedure was identical to the proce -
dure used in Experiment 1 (ITI = 60 seconds) , except that the subjects 
were located in small rooms during sessions, and an in.dependent observer 
was present in the setting . The experiment was terminated for each 
subject after 300 "non-disruption" trials. 
General Procedure 
The general procedure was the sarre as it was in the previous 
experiments . 
Results 
Observer Agreement 
Mean observer agreerrent between the experimenter and observer for 
the subjects in Experiment 4 was 94.44 (Occurren ce ) , 99.81 (Nonoccurren ce), 
and 99.81 (Overall) when recording conditioned resp:)nses (CRs) . When 
recording vocalizations per trial, mean percent agreement for these 
subjects was 79 . 32 (Occurrence ) , 88 .3 9 (Nonoccurren ce ) , and 84.93 
(Overall) . Appendix M presents individual subject data for each of 
these three measures during Experirrent 4. 
Treatment Effects 
A summary of the results for each subject in ExperL<rent 4 is pre -
sented in Table 4. Appendix K contains a s1.llmlary of the raw data 
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Table 4 
Summary of Results For Each Subject In Experim ent 4 
X Percent Trials x Target X Vccalization/ 
Subject With CR/Session Vccal /Session Trial/Session 
Myers = E/Auto 
My1 0.62 0.88 2.88 
My2 2.28 2.50 2 .4 2 
My3 1. 61 4.11 2.40 
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for each session and each subject in Experiment 4. Appendix L 
contains a more specific sumnary of these data; it presents data 
on the percent of trials with at least one CR, the total nu..rnl:er of 
target vocalizations, and the mean nwnrer of vocalizations per 
trial for each session for each subject in Experirrent 4. Figures 9, 
10, and 11 graphically r:ortray the data presented in Appendix L. 
Once again, none of the subjects autoshaped . While there was 
some variability arrong the three subjects with respect to total numl:er 
of target vocalizations per session (e.g. , Figure 10 and Table 4), 
the subjects rarely e.rnitted target sounds during the CR pericd 
(e.g., Figure 9 and Table 4). The three subjects vcc:alized an 
average of 2.57 times per trial, with little variation arrong subject 
means (range of means for each subject was 2.40 to 2.88 vocalizations 
per trial per session; see Figure 11 and Table 4. 
Discussion 
Either the autoshaping effect observed in Experiment 1 was not due 
to the investigator's perforroance as experD~enter, or the in vestigator's 
l:ehavior as an experimenter changed 1:eb".veen the termination of Experi-
ment 1 and the start of Experiment 4. The increased emission of target 
vocalizations during the CR pericd by tli.e subjects in Experiment 
was pr obably not due to the autoshaping prcc:edure . Experiments 2, 3, 
and 4 constituted four attempts to replicate the findings of Experiment 
1, and each failed to do so. Some unknown variable may have confounded 
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the procedure of Experime.rit 1 and resulted in the "autoshaping" effect. 
An operant contingency was probably inadvertently superimposed onto the 
supposedly response - independent autoshaping procedure. This could have 
taken many fonns; e .g. , altered facial expressions of the exper:i.rrenter 
when the subject emitted the target sound, rrore enthusiasm on the part 
of the experimenter when presenting the verbal praise during the UCS 
period or ,vhen interacting with the subject during _the other periods 
of the procedure, and faster delivery of the UCS, to narre several. 
Experiment S was designed to test the operant control of the sub-
ject's e.rnission of the target sound under similar circumstances. The 
experLrnents to this point suggested that vocalizations by infants of 
this age range ( 16 to 18 rronths) were not under Pavlovian stimulus-
stimulus control when the previously stated temporal relations were 
employed. Experiment Sa employed a discrete trial operant procedure 
with temporal parameters identical to those used during the autoshaping 
procedure in the previous experirrents. In this procedure, foo:1 was 
presented only when the subjects emitted the target response during a 
particular p=>..riod of tirre followj_rig the expPiimenter's emission of 
that sound . Experiment Sb employed the autoshaping procedure used in 
the previous experiments, but the experimenters also verbally rewarded 
the subject ' s emission of the target vocalization no matter when it 
occurred in the trial . All other procedures in the autoshaping condi -
tion were the same as in the previous experfo1ents . 
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EXPERil1ENT S 
EX]?eriments 2 through 4 showed that infant vocalizations of a 
particular type could not l:::e elicited from 16- 18 m:mth old infants using 
an autoshaping procedure of the type employed . Experiment S was de-
signed to examine the effects of operant procedures on infant vocaliza-
tions . EX]?erirnent Sa presented subjects wit.."1 a discrete trial operant 
procedure in such a manner that the temporal par~ters were the sarre. 
as in the previous autoshaping procedure. Experiment Sb employed the 
original autoshaping procedure , but superimp;)sed an operant contingency 
on target vocalizing; na.'Tt2ly, target vocalizations ( "Q") were verbally 
rewarded with the eXJ?er irnenter ' s e.rnphatic staterrent "Good coy/girl! ". 
If verbal praise is sufficient to estab lish particular vocalizations 
in infants this age ( 16-18 rronths) , subjects in Experiment Sb should 
eviden ce higher rates of target vocalizing than subjects in the 
previous three eX]?er imen ts (Experiments 2 , 3 , and 4) . If these vocali -
zations can l:::e operantly conditioned, subjects in Experiment Sa should 
have high probabilities of resIX)nding with a target vocalization after 
the eX]?erimenter presents the target sound . 
Methcd. 
Subj ects 
From the remaining 12 subjects in the subject pJOl, six infants 16 to 
1 8 rronths of age ( 1 1::oy, S girl s ) were selected at randan . Three of the se 
subject s (3 girls) were then randomly assigned to EX]?erirrent Sa while 
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the remaining three subjects (1 toy, 2 girls) were assigned to Experi-
ment Sb. Informed consent, subject confidentiality, and result reporting 
procedures were identical to those used in Experiments 2 through 4. 
Setting and Apparatus 
Setting and apparatus were identical to those used in Experirrents 
3 and 4. 
Exp€r inen ters 
The experirnenters were the sarre as in E..xperinents 2 and 3a. Experi-
menter 1 was assigned Subject OR1; Experirnenter 2 was assigned Subjects 
OR3, 01, and 03; and Experimenter 3 was assigned Subjects OR2 and 02. 
All subject assignments were random. 
Observers 
Three observers were e.rriployed in the present experiment. 'I\vD of 
these observers were the rra.le undergraduate observers who served in 
Experiments 2 and 3. The third observer was a newly selected ferra.le 
undergraduate who received training prior to her involvement in the 
study. She received academic credit for her participation. All duties 
were as descril:ed previously. 
Investigator 
As usual, the investigator was A. M. Myers. 
Behavioral Definitions 
All l::ehavioral definitions were identical to those .in the previous 
experiments (Experiments 2, 3, and 4) . It should l::e noted that for 
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a Conditioned Resr:onse (CR) to l:::e recorded during Experiment Sa , a target 
resr:onse had to have l:::een emitted by the subject during the 11 -6econd 
pericx:1 following the exper.irrenter 's pre sentation of the target sound 
("Q"). This 11- second pericx:1 corresr:onded to the CS, UCS, and first 
five seconds of the ITI pericxls in t.he autoshaping procedure (Experi -
ment Sb, as well as Experiments 1 , 2 , 3, and 4) . 
Experimenter / Observer Training 
The experimenters and the two experienced observers were instructed 
briefly on the changes in procedure for the present experiment. As no 
significant changes were made in their experimental roles, only a 
short rehearsal was necessary to ensure that they could implerrent the 
procedure and record accurately prior to actual implernentation of the 
conditions with the subjects. The naive observer was trained in a 
manner similar to that descril:::ed in Experirnent 2 . In addition , she 
attended t:-w0 'practice ' sessions with experienced experin'enters and 
observers at the end of Experirnent 3. These practice sessions tcok 
place while the experienced exper.irrenter and observer were conducting 
a session with one of the subjects employed in Exper.irrent 3a . Her ob-
server agreement with the experienced observer was 84 . 0 percent and 
92.5 percent for the two ses s ion s, during which she sat as unobtrusive l y 
as r:ossible in the experimental setting. 
Agreement Measures 
All agreement measures ,;,.;ere identical to those in Experiments 2 , 3 , 
and 4 . 
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Experimental Procedures and Conditions 
Introductory session . The introductory session was the same as in 
Experiments 2, 3a , and 4. 
Discrete - trial operant (0) (Sa). The discrete-trial operant proce-
dure is diagrarrrned in Figure 1, tottom panel. Each trial in Experiment Sa 
corrrrenced with a 60-second inter-trial-interval (ITI) . At the end of 
this ITI, the experimenter presented the target sound ( "Q") to the sub-
ject. As in Experiments 3b and 4, this sound was repeated or the sub-
ject' s name was mentioned prior to the presentation if the subject was 
looking av-1ay or distracted . Following this presentation of the target 
sound, there was a six-second reinforcement-availability period. If 
the subject emitted the target sound (CR) during this 6-second period 
she received verbal praise ( "Good toy/girl!" or "Big toy/girl!") and was 
offered food. If this food was not accepted within two seconds of its 
presentation, it was rerroved; however, this was never a proble.~. For 
recording purposes, the experimenter and observer were also notified 
(by means of the tape recorder) at the end of the first five seconds 
of the next trial's ITI. 
The acquisition criterion used in Experiments 1 and 2 was e.TT1ployed. 
This criterion of 15 successive trials with a CR, (that is , a rein.forced 
response during the 6- second post - target sound period) terminated the 
subject ' s involvem:mt . If the criterion was not met, the subject 
,v0uld 'ce exposed to a total of 300 "non-disruption " trials . The 
experimental personnel recorded behavior as they had in all the previous 
experiments. 
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Operant and Resrxmdent (OR) (Sb). This prccedure was identical to 
that used in Experirrent 4 with the exception that the experimenter ver -
bally praised the subject every time the subject emitted a target sound. 
Subjects were exp:Jsed to 300 trials. 
General Prccedure 
The general prccedure was the same as it was in the previous 
experiments (Le., Experiments 2, 3, and 4). 
Results 
Observer Agreerrent 
Mean observer agreerrent between the experimenter and observer for 
the . subjects in Experiment Sa (Operant discrete -tr ial) was 98.14 
(Occurrence) , 98 . 79 (Noncccurrence), and 99 . 29 (Overall) when recording 
conditioned responses and 82 . 47 (Occurrence) , 92.64 (Noncccurrence) , 
and 83 . 75 (Overall) when recording vocalizations per trial. Similarly , 
m~an percent observer agreement for the subjects i..r1 Experiment Sb 
(Operant and Respondent) was 96 .3 8 (Occurrence) , 99 . 18 (Noncccurrence) , 
and 99 .5 1 (Overall) when recording conditioned responses (CRs) , and 
80 . 88 (Occurrence) , 73.40 (Noncccurrence) , and 81 .95 (Overall) when 
recording vocalizations per trial. Appendix P prese nts individual 
subject data for each of these rreasures during Experiment 5 (a and b) . 
Treatrrent Effects 
A sumnary of the results for each subject and group in ExperLrnent 5 
is presented in Table 5. P..ppendix N contains a surmiary of the raw 
79 
Table 5 
Summary of Results For Each Subject and Group m E;,q:eriment 5 
Subject 
Sa Oferant 
01 
02 
03 
X Percent Trials 
With CR/Session 
69. 16c 
23. 72C 
28.29c 
Sb Of;erant & Respondent 
OR1 
OR2 
OR3 
0.87 
2.34 
24.33 
X Target Vocal/ 
Session 
16.50 
9.20 
8.88 
1 . 12 
3.20 
11 . 00 
c: criterion met; 01 - Session 2, Trial 50 
02 - Session 5, Trial 139 
03 - Session 8, Trial 192 
X Vocalizations/ 
Trial/Session 
9.58 
6.23 
9.06 
6.69 
5.52 
12.26 
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data for each session and each subject in Exper.irrent 5. Appendix O 
contains a rrore specific surmiary of these data; it presents data on 
the percent of trials with at least one CR, the total nurnl:::er of target 
vocalizations, and the mean nurnl:::er of vocalizations per trial for each 
session and subject in Experin'ent 5. Figures 12, 13 , and 14 (respec-
tively) graphically portray the data presented in Appendix 0. 
Discrete-trial operant (0) . As can l::e seen in Table 5 and Figure 
12, all three subjects exposed to the discrete-trial operant procedure 
met the acquisition criterion. Subject 01 almost met the criterion of 15 
successive trials with at least one CR during the first session, and 
actually met this criterion during the second session (by Trial 50). 
Subject 02 emitted few target responses during the first three sessions, 
rut met the criterion during the fifth session (by Trial 199). Subject 
03 emitted CRs during 9 of the 30 trials of Session 1, but she decreased 
similar emissions until Session 7, during which she vocalized CRs during 
76.67 percent of the session's trials. She finally rret criterion the 
next day (Session 8), after a total of 192 trials . 
Figure 13 derronstrates that the subjects' emissions of total 
target vocalizations per session closely match the percent t.tials with a 
CR per session data (Figure 12) , as would l::e expected. In other ',.Drds, on 
those days that the subject derronstrated a high percentage of trials with 
CRs, the subject . also tended to make a lot of target vocalizations . Finally, 
Figure 14 presents the mean nurnl:::er of vocalizations per trial for each 
session. These data were rather unremarkable; the infants were all 
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rather consistent in their rates of vocalization, all vocalizing 
at a.tout the sarre rate. 
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Operant and ResPJndent (OR). Under this procedure, two of the sub-
jects (OR1, OR2) rarely emitted CRs, while the remaining subject (ORJ) 
gradually increased her emission of CRs after the third session, until 
she was respondin g with CRs on a.tout 50 percent of trials by Session 8 
(see Figure 12). For the last three sessions (8, 9, 10) she performed 
consistently at this 50 percent level, but never approached the criterion 
of 15 successive trials with at least one CR. During these last three 
sessions,the subject occasionally responded to the experimenter's target 
sound with "No". All three subjects concluded the experiment after 
300 trials. Subjects OR2 and ORJ emitted quite a few target vocaliza -
tions throughout the trials on certain days (Figure 13) . During Session 
8, for instance, OR2 emitted 16 target vocalizations--only one of which 
was during the CR period. As might be expected, Subject ORJ emitted 
quite a few target vocalizations during her last three sessiom · [22 , 18, 
and 18, respectively). The data for mean number of vocalizations per 
trial were again rather unremarkable (Figure 14 and Table 5). All sub-
jects were consistent in their rates of vocalization , with Subjects 
OR1 and OR2 vocal izing at a.tout the same rate, while Subject ORJ 
vocalized a.tout twice as often. 
Discussion 
Experiment Sa derrons trated that a particular vocalization in 16 to 
18 rronth old infants can be operantly conditioned. Experiment Sb also 
provided partial support for this finding. One of the three subjects 
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exposed to the autoshaping plus verbal reward procedure emitted CRs in 
arout 50 percent of the trials during her last three sessions. It can 
l::e recalled that the autoshaping procedure in and of itself never re-
sulted in subjects emitting rnany CRs during Experiments 2 through 4. The 
fact that she, and the other two subjects in that procedure, never met 
the acquisition criterion may have teen due tot he relatively pcx::r 
status of the experimenters as social rewarders. That is, the verbal 
rewards presented by the experimenters to the subjects after target 
vocalizations simply did not function as reinforcers. This was supported 
anecdotally by re]?Orts from the experimental personnel; the experimenter 
arid observer for Subject ORJ re]?Orted that the experimenter and the 
subject "had a gcod time", whereas the other experimenters, particularly 
in the case of Subject OR1, reported pcx::r rapport with the subjects. 
In fac t, one experimenter reported, and the observer agreed, that the 
subject was "a really weird little monster ". This suggests that when 
adequate positive reinforcers (e .g., fcod, verbal praise from a valued 
adult) were involved, the particular vocalization could l::e established . 
When weak rewards (e .g., verbal praise from pcx::rly valued adults) were 
e.rnployed, the particular vocalization was not established . This sug-
gestion parallels the conclusions of Bloom & Campl::ell (Note 1). These 
authors found that vocal rates were indicative of social responsiveness, 
to the extent that the authors could predict that if an infant 
vcx::alized frequently, they would l::e socially responsive to an adult. 
Similarly, if an infant vcx::alized infrequently, she/he looked away from 
the experimenter's face, smiled less often , and was unaffected by social 
sti.mulation . It is interesting to note that in Experiment Sb of the 
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present investigation , the one subject who did respond in al:out 50 
percent of the trials under the autoshaping procedure with verbal praise 
contingent upon vocalizations was the subject who exhibited the highest 
rate of vocalizations per trial (Table 5 and Figure 14) . The results of 
Experiment Sb, therefore , way have been due to responsiveness of the 
subjects to social praise. Since Subject ORJ exhibited a higher rate 
of vocalizing generally , she was rrore responsive to social rewards . 
An additional explanation for this finding could be the manner in 
which the verbal praise was used. On som2 occasions,. after a subject-
emitted target vocalization , the praise was delivered contingently. On 
other occasions , and perhaps rrore often , the praise was delivered non-
contingently as a part of the autoshaping UCS comp:)nent . The praise, 
therefore , might not have fw~ctioned as a contingent consequence of 
any particular behvaior. 
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GENERAL DISCUSSION 
In Experiment 1 , three infant subjects increased a particular 
vocalization when eXpJsed to an autoshaping procedure . This finding 
validated Bloom' s (1979) argument that infant vocalizations can be 
classically conditioned. Experiment 2 attempted to replicate the find -
ings of Experin1ent 1 us i r1g a control group design. A reseline period 
was added to allow familiarization betv;een the subject and the experi-
mental personnel and to control for possible initial differences between 
subjects. No autoshaping was obser ved in any of the subjects during this 
experiment. In order to determine whether some of the procedural changes 
that occurred between ExperLments 1 and 2 were the reason for the failure 
to replicate, Experiments 3 and 4 were conducted. No autoshaping occurred 
in either of these experiments . This led the investigator to conclude 
that the results in Experiment 1 must have been due to some confounding , 
inadvertent, procedural variable . Most probably , some unprograrnned oper-
ant contingency was implicit in Experiment 1; e .g., variations in facial 
expression, variations in delivery of CS and UCS, variations in inter-
actions, and so on . 
Another confounding variable might have been the experimental set -
ting. In Experiment 1, all three subjects were placed in a crib or play -
pen for the duration of the sessions. In all other experiments , some 
subjects were placed in a crib , playpen , or small room. This change in 
setting was not systematically manipulated to determine its effect on 
behavior, tut it seems unlL~ely that it was critical. First , some sub-
jects in E.x:',t-€riment 2 -were eXpJsed to the experimental conditions in the 
playpen or crib. Their behavior was not noticably different from subjects 
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in the same condition who were positioned in a small rcom. Second, 
some subjects in Experi_rnent S (all three subjects in Experiment Sa and 
one in Experiment Sb) increased their emissions of the targe t sound, or 
CR, while placed in a small rcom and not in a playpen or crib. 
It was therefore concluded that the establishrrent of the particular 
vocalization in these infants was not produced by Pavlovian stimulus-
stimulus (autoshaping) relations. 
Experiment Sa tested the hypothesis that the establishrrent of a 
vocalization could occur by operant conditioning. Therefore , a discrete-
trial operant procedure of the same temporal parameters as in the auto -
shaping procedure was employed, with the effect of producing a consider-
able increase in target sounds. In fact, all three subjects under this 
procedure met the acquisition criterion of 15 successive trials with at 
least one CR. Experiment Sb exposed another three subjects to the same 
autoshaping procedure as in the previous experiments , with the exception 
that any target sound emitted by the subject during any part of the 
trial was verbally rewarded with praise . One subject emitted CRs in a.tout 
50 percent of the trials per session for the last three sessions. The 
other subjects emitted few CRs at all. This was possibly due to the fact 
that the verbal praise was an ineffective reward -- that is, the 
experimenters were not valued as social rewarders. Also, the continued 
delivery of the praise non- contingently during UCS presention could have 
wade praise non- predictive of reinforcement. The two subjects who did 
not em.it many CRs had 1) experimental personnel who reported weak or bad 
rapport with the subjects, and 2) exhibited lower overall vocalization 
rates (an index of social responsiveness; cf. Bloom & Campbell , Note 1) 
than the third subject who did e.rn.i t some CRs . Take.ri together; the results 
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of the entire investigation suggest that infant vocalizations are con-
trolled by operant contingencies , and not by respondent stimulus -st imulus 
relations. 
These results were sorrev-Jhat surprising given the results presented 
by Bloom and her associates (e.g., Bloom, 1975, 1977; Bloom & Esi:osito , 
1975; Bloom & Carnpl:ell , Note 1) . Recall that Bloom and Esi:osito (1975) 
derronstrated that social stimulation, anission training, and operant 
reinforcement techniques resulted in similar increases in vocalization 
rates. This implied that those subjects receiving operant training LD-
cr eased their vocalizations simply l:ecause of the delivery of social 
s t imulation. The fact that the deli ver y was contingent upon a respons e 
made no difference. The present investigation, however, found that 
social stimulation presented with food failed. to prcx:luce an increase 
in target vocalizations unless it was presented contingent ui:on the 
resi:onse . Clearly, these two studies are contradictory . 
One possible explanation for the difference in the findings of this 
study and those of Bloom and her associates (Bloom, 1975, 1977; Bloom & 
Esp:)sito, 1975; Bloom & Campbell , Note 1) concerns the age of the in -
fants employed as subjects LD the studies . Bloom generally used. infants 
three to four rronths of age , while the present investigation looked at 
conditionability of infants 16 to 18 rronths old . It is conceivable that 
infants who were much younger than those employed in the present study 
would have l:ehaved differently . Horowitz (1973) , for instance, distin -
guished l:etween the first year of an infant's life and later years of 
language developrrent . The first year of an infant's life is spent "not 
in prcx:lucing speech rut in listening to language and developing a 
discriminative repertoire of receptive langauge skills" (p . 11). 
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Further she suggested that "the grosser variables of contingencies and 
certain aspects of caretaker rei.ll.forcement may l::e less _powerful during 
this period than some other variables in the acquisition of the discrimin-
ation of language from the receptive side" (p . 11). If this hypothesis is 
correct, some differences in performance would l::e expected l:etween a group 
of subjects three to four months old and a group of subjects 16 to 18 
months old. This conclusion would appear to l::e congruent with the findings 
of other researchers working in the field of infant classical conditioning. 
Fitzgerald and Brackbill (1976), for example, concluded that "noncondi -
tionability is ... rrost probably an indirect function of CA (Chronological 
Age) insofar as neurological maturity is correlated with age" (p. 371) . 
A second _possible explanation for the discrepancy l::etween the pre-
sent findings and those of Blcx:m and her associates might lie in the 
nature of the autoshaping phenomenon. As descr ibed previously , auto-
shaping is Pavlovian in that it consists of a stimulus-stimulus asso-
ciation, with no response contingencies. Pavlovian or classical 
conditioning has been clearly derronstrated in infants; in the Fjtzgerald 
and Brackbill (1976) review of this area, in fact, a number of studies 
are noted that successfully conditioned a somatic CR using an auditory 
CS (e.g., Abrahamson, Brackbill, Carpenter & Fitzgerald, 1970; 
Connolly & Stratton, 1969; Kantrow, 1937; Kaye, 1965; Lintz, Fitzgerald, 
& Brackbill, 1967; Lipsitt & Kaye, 1964; Naito & Lipsitt, 1969). In 
general, it can l:e said that classical conditioning in infants is a 
function of CS-CR specificity. That is, the CS and the CR are specific-
ally related to each other. Conditioning is rore easily accomplished 
with simple procedures than with complex procedures. The autoshaping 
procedure used in the present investigation met these tw conditions. 
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T~e CS and CR were specifically related (Experimenter-sound (CS) and 
subject-sound (CR)) , and the procedure used was quite simple (60-secon d 
ITI, one-seco nd CS, five-second UCS). The fact that conditioning failed 
to occur is puzzling, although no clear example of autoshaping has l::een 
presented with huroans as subjects. The tv-JO studies described briefly in 
tne Intrcduction were the only reports available in the literature, and 
these presented unusual findings. First, the Wilcove and Miller (1974) 
study reported that the subjects who "autoshaped" stated that their 
responses were l:eing reinforced, and the authors showed that these 
subjects responded fairly frequently during the ITI and b::tseline condi-
tions. This latter finding is atypical of the findings of studies 
examining the autoshaping phenorrenon in non-hu.rrans (cf., Schwartz & 
Gamzu, 1977). The other study (Seigel, 1977) reported that subjects 
"autoshaped" when they came to urinate toward a floating target in a 
comnode, but the author was unable to identify the actual stimulus-
stimulus relationship . In short, Wilcove and Miller's (1974) conclusion 
that "hwren autoshaping processes are different £ran rat or pigeon 
autoshaping processes" (p. 868) way be correct. Further research is 
required to determine the accuracy of their conclusions, and to deter-
mine whether this was a critical reason for the failure to autoshape 
vocalizations in the present investigation. 
Whatever the reason for the failure of the autoshaping procedure 
to condition vocalizations in the present study, it is clear that such 
vocalizations could l:e operantly conditioned. Bloom's (1979) contention 
that infant vocalization s are elicited (and only elicited) seems un-
founded, at least in the 16- to 18- rronth - oldage group. Skinner's (1957) 
claim that verbal l:ehavior (including speech) is controlled by operant 
92 
contingencies received strong support from the present study. Although 
nothj_rig can l::::e said at this point al::out normal development of verbal 
1:ehavior, it can l::::e stated that speech production in j_rifants 16 to 18 
rronths old can l:::e controlled by response-reinforcerrent relations. In 
the present case, unconditioned reinforcement (food) - appeared to l::::e 
rrore powerful at controlling vocalizations than did conditioned rein-
forcenent (praise), although this may have l:::een due to the use of non-
valued adults as the experimenters. 
The present investigation was designed as a functional analysis of 
the problem of the controlling factors of infant vocalizations. The 
results would l::::e substantially stronger if parts of the study were 
replicated using either a matched subjects group design or a rrultiple 
baseline, reversal, single subject design. 
Finally, this study may appear to l::::e tainted by that agonizing 
problem that occasionally plagues science; nanely , irreproducible data . 
The findir1gs of Experiments 2, 3, 4 and S, however, seem quite str ong . 
Four attempts were made at eliciting particular vocalizations , and all 
four attempts failed. In one case, autoshaping and operant procedures 
were combined with mixed results. One attempt was made to operantly 
condition a particular vocalization, and this attempt proved quite 
successful. This outcome suggests that operant contingencies are res-
ponsible for the establishment of infant vocalizations. Further 
research may l::::e required l::::efore a satisfactory explanation can l::::e 
offered for why the subjects j_ri Experinent 1 conditioned when subjects 
in Experiments 2 through 4 did not, but the results of Experiments 2 -
through S stand by themselves. 
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It i s recomnended that further research examine the role of 
subject chronological age on vocal conditioning and the effects of auto -
shaping procedures on humans in general. In this way, the discrepancie s 
between the findings of this study and those of Bloom and her colleagues 
(e .g. , Bloom, 1975 , 1977; Bloom & Esr:osito, 1975; Bloom & Camptell, 
Note 1) may be eliminated . Bloom (1979) is supr:orted by this investi -
gator in her call for better control procedures when investigating 
the conditionability of vocalizations Lri infants. Specifically, re-
searchers should include in their research designs one or more "elicita-
tion" control groups receiving non- contLrigent sccial stimulation and 
omission trairiing. 
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Dear 
Appendix A 
Infonned Consent Letter 
101 
I am a doctoral candidate in the Psycholcgy Department at Utah State Uni -
versity . In Octot:er, I will te teginning my dissertation research which 
is aimed at examining ways to increase infant vocalizations. I am seeking 
your cooperation and permission for your u1fant's participation in this 
project. The project itself has teen approved by both the College of 
Education and the HLUTian Subjects Comnittee at Utah State University. 
The study will te conducted in your horre for about 30 minutes a day, five 
days per week. Your child would serve as a subject for a total of about 
seven weeks: four successive weeks , then a break until after Christmas, 
and then the final three weeks in success ion. Each day during your child' s 
involvement, two students will come to your home to conduct the daily 
session. One student will interact with your child presenting certain 
vocal sounds and/or small bites of food items to your child occasionally. 
The other student will record the sounds your child makes and will check 
the experimenter's perfonnance to ensure that no mistakes are made in the 
procedure. Both students will use a tape recorder to signal when the 
sounds and/o r food items should te presented . As often as possible, I 
will also attend the sessions. My presence will serve to ensure that both 
the experimenter and the observer are following the correct procedure and 
to allow me to answer any questions you may have. The experimenter a."1d 
the observer probably will not know what results to expect from your child 
in the different conditions (this ensures that the results we obtain are 
reliable and not due to biases among the investigators), so it would pro-
bably te tetter to direct your questions and comments to me. I can usu -
ally te reached at work (750-3533) or at home (753-5798). 
As you can see from the above description, your child would te in your 
home and under adult supervision at all times . I would like to poi.rit out 
that the data we would gathe r in studying your child would te held in 
strict confidence . All infants will te given code nwnbers for identifi-
cation to preserve the anonymity of their data. Only I will know the 
identity of each infant when the data are reported . 
When the study is completed, I will, at your request , send you a short 
description of the overall results and would te happy to answer any ques -
tions that you might have about the study . 
We consider that the procedures invol ve no psycholcgical risk. On the 
contrary, we expect the outcorres of the research to affect your child ' s 
tehavioral development positively. However, if , at any time, you should 
wish to withdraw your child from the study , you may, of course, do so. 
Informed Consent Letter 
Page 2 
, 1980 
You may grant pP..rmission for your child's participation on the 
form. Thanks again for your patience in reading this letter. 
have any questions about this project, feel free to contact me 
or at the nurnl:er telow. 
Cordially, 
Alexander M. Myers 
Dcctoral Candidate 
Utah State University 
750-3533 
stb 
Enclosure 
J. Grayson Osl::orne, Ph.D. 
Dissertation Chairman 
Professor of Psycholcgy 
Utah State Universit y 
102 
enclosed 
If you 
in person 
103 
Infonred Consent Form 
I , the undersigned , grant pennission for my child, 
------------
, to participate in the research project entitled , 
11 Autos hap in g Infant Vocalizations," headed by Mr. Alexander Myers. I 
understand the nature and content of the project. 
(Parer1t' s Signature) (Date) 
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Appendb<: B 
Myer s Disser t ati on Aut osha p.ing I nf ant Vocalizati ons 
ITI = - sec cs = " SR+= ____ _ Date _______ _ 
SC:SSI0."1 # = ___ _ Condi tion= ____ - Observer ___ _ 
TRIAL DATA 
r::'I cs ucs SR+ NA :!OI'ES 
, . 5" 
2. 
3 . 
4 . 
5. 
6. 
7 . I 
3 . 
9. 
o. 
1 . 
2 . 
3 . 
4. 
5. 
6 . I 
17 . I 
8 . 
19 . 
2 o. 
21 . 
22 . 
23. 
24 . I 
25. I 
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Appendix B (cont. 
Myers Dissertation Autoshaping Infant Vocalization s 
Subject: ____ _ Condition: ___ _ Se ssion~: Date: 
SR+= ____ _ E = 
------
0 = Time since eat : 
Trial~ 5" ITI cs r.:cs 1st :i"ITl SR+ (Y/ Ni D olotes 
-
1 
2 ,\\ ' 
3 ,\\ I 
.. l\\ 
5 \\ 
6 \\ 
7 \\ 
3 \\ I 
9 l\ \' 
10 \\ ' 
11 \\ 
12 l\\l I 
13 \\ ' 
14 1\\ 
15 \ \' 
16 \ \' 
17 .\\' 
18 l\ \\ 
19 \\ 
20 \ \' 
21 \\\ 
2:?. \\' 
23 l\\\ 
~4 \' ,\ 
25 ~\\ ~ 26 .,\ \ 27 \\ 28 \ \ 
Name 
Address 
City 
Dear 
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Appendix C 
Sumnary of Investigation for Parents 
Date 
I am writing to descrite the results of my dissertation project as you 
requested. First, I would like to thank you for your cooperation in 
the study. I knew we were a great ir1convenience to you--all the parei,ts 
we worked with were cooperative, and you all went out of your way to 
accomnodate us . Even when we fell rehind schedule or made special re-
quests, you rarely canplained . In short, I have nothing tut respect 
and admiration for the parents in the study--I'm not sure I could have 
put up with it myself! 
The purpose of the entire research project was to determine the con-
trolling factors rehind infant vocalizations of a particular type 
(we selected the sound "Q" recause children of the ages 16 to 18 rronths 
are capable of making the sound , tut seldom do so). Some researchers 
have claimed that infants vocalize recause they are rewarded for it. 
That is, their parents praise them for making correct sounds , sa-riB 
sounds are followed by focd, and so on . 
Other researchers have suggested that infants learn to vocalize simply 
through associations--by hearing their parents talk, for instance. 
To test these two theories, we eXI_X)sed groups of infants 16 to 18 months 
old to either a condition in which they were rewarded for making parti-
cular sounds, a condition in which the infants heard the experimenter 
make sounds which were associated with rewards (in dependent of the in-
fant's rehavior), or a control condition in which infants played and 
vocalized normally without associations or rewards. 
The results of the entire study showed that the infants emitted the 
target sound "Q" rrost often when they were rewarded for doing so , and 
that simple associations alone were not sufficient to develop the 
sound . Thus , we were able to provide some important answers concerning 
the controlling variables rehind vocalizations in infants of this age . 
SWTII11ary of Investigation 
Page 2 
Date 
If you should have any further questions al::out the research , please 
feel free to contact me. I can te reached at 750- 2388 or 750- 1459 . 
If you want to read the complete report of the research project, you 
should te able to obtain a copy in the USU Merrill Library late this 
summer--in the Dissertation secti on . 
Again, thank you so much for your cooperation. 
Sincerely, 
Alexander M. Myers 
J . Grayson Ostorne, Ph .D. 
Professor 
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Subiect Cond.i.tion Session 
/\ 1 [l 1 
2 
3 
4 
5 
I\ 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
/\2 n 1 
2 
3 
4 
5 
6 
I\ 1 
2 
3 
4 
5 
*include s ayr ecrncnts only 
AppPnrlix [) 
Summary of Raw Data: Expe_i:-_:iJnent 2 - Autoshapin_g__§roup 
# of Vocaliz a ti uns i of UCSs (f ooo 
Trials # of Target Hcs ponses (Q) • (i_ncluding \.)) / sess i on iL c 111s ) de .1.ivcrcd 
CR 
ITI cs I'J'I ( l s t 5-six ucs 
1-27 0 0 0 0 58 NI\ 
28-57 1 0 0 0 147 -
58- 87 0 0 0 0 161 -
88-117 0 0 0 0 75 -
118-150 0 0 0 0 1G3 -
1-30 0 0 0 1 266 83.3 
31-60 0 1 0 0 344 73.3 
61-80 0 0 0 0 82 55.0 
81-105 0 0 0 1 133 36.0 
106-13 2 0 0 0 0 239 29.6 
133-146 0 0 0 0 61 57 .1 
147-176 2 0 0 0 38 86.7 
177-201 6 0 0 0 218 100 . 0 
202-23 1 6 1 0 I 246 100.0 
232-26 1 6 2 0 0 131 100.0 
262-276 14 1 3 0 90 100 . 0 
-277-306 0 0 0 1 99 80.0 
307-336 6 1 0 2 173 %.7 
337-366 10 0 3 1 162 90 .0 
367-396 1 1 0 0 174 93.J 
397-426 0 0 0 1 123 100.0 
427-456 0 0 0 0 145 100.0 
457-486 6 0 0 0 276 93.3 
487- 500 2 0 0 0 97 78.6 
1-22 2 0 0 0 27 NI\ 
23-52 0 0 0 0 93 -
53-82 0 0 0 0 78 -
83-112 0 0 0 0 64 -
113-142 0 0 0 0 182 -
143-150 0 0 0 0 13 -
1- 12 0 0 0 0 25 91. 7 
13-42 0 0 0 0 309 90.0 
43-72 0 () 0 0 356 93.3 
73-102 0 0 0 0 249 100 . 0 
103-132 0 () () 0 259 93.3 
ff of "Di sr up tion" 
trial s 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
() 
0 
--' 
0 
(X) 
Subject Condition Sess .Lon Trials 
A2cont. l\ 6 133-162 
7 163- 192 
8 193-22 1 
9 222-2S 1 
10 2S2-28 1 
11 282- 311 
12 312-341 
13 342-37 1 
14 372-40 1 
15 402-434 
16 435-4S4 
17 455-480 
18 48 1- 500 
l\3 B 1 1-19 
2 20-49 
3 50- 79 
4 80-109 
5 110-139 
6 140-150 
l\ 1 1-13 
2 14-43 
3 44- 73 
4 74-103 
5 104- 133 
6 134- 163 
7 164-183 
8 184- 2 18 
9 219-2 48 
10 249-276 
11 277-306 
12 307-336 
13 337-366 
14 367-380 
15 381- 410 
16 .41 1-4 40 
17 441-470 
18 47 1-SOO 
Appendix D (cont.) 
tt of vcx::a.lizati ons/ 
# of 'farqet Responses(Q) Sessi o11* 
CR* 
I'l'I cs I'l'I 5-sec 'ucs 
0 0 0 0 115 
0 0 0 0 266 
0 0 0 0 256 
7 0 0 0 285 
0 0 0 0 202 
0 0 0 0 215 
0 0 0 0 423 
2 0 0 0 296 
0 0 0 0 243 
5 0 0 0 198 
0 0 0 0 311 
0 0 0 0 362 
0 0 0 0 265 
26 3 0 0 309 
10 1 0 0 488 
1 0 0 0 318 
0 0 0 0 200 
0 0 0 0 208 
0 0 0 0 12 I 
1 0 0 0 76 
0 1 0 0 248 
0 0 0 0 223 
0 0 0 0 260 
0 0 0 0 270 
0 0 0 0 266 
1 1 0 0 156 
0 0 0 0 252 
4 0 0 0 317 
9 2 0 2 230 
4 0 0 0 141 
3 0 1 0 270 
3 0 0 0 114 
0 0 0 0 37 
0 0 0 0 73 
0 0 0 0 121 
0 0 0 0 174 
1 0 0 0 387 
i of UCSs (focxl 
it e111s l (11, l i " '' i-=' I 
96. 7 
9G. 7 
- 93. 1 
93 . 3 
100.0 
96. 7 
- 93.3 
100.0 
- 76. 7 
90.9 
100.0 
100.0 
95.0 
-
NA 
-
-
-
-
-
100.0 
60 . 0 
40.0 
96 . 7 
90.0 
66.7 
95.0 
85.7 
70 . 0 
71. 4 
93.3 
96. 7 
76. 7 
100.0 
100 . 0 
90.0 
90.0 
76.7 
# of "Disruption" 
tcials 
0 
I 
u 
0 
0 
0 
0 
u 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
-' 
0 
~ 
l-illQendix _Q (cont . ) 
# of vocali.zzi ti ,~1s / % of UCSs (focxl # of "Di srup tion" 
Subj ec t Condi tim Sess i on Tr i.als # of Targ e t Respon ses (()) Ses s ion* i l.0 111s ) de l.iv e n :-d trials 
CH 
ITI cs ITI-5 sec ucs 
M 13 1 1-37 0 0 0 0 77 NJ\ 0 
2 38-67 0 0 0 0 12 - 0 
3 68-97 0 0 0 0 198 - 1 
4 98- 127 0 0 0 0 189 - 0 
5 128- 150 0 0 0 0 197 - 0 
[\ 1 1- 30 2 1 0 0 117 90. 0 2 
2 31-60 0 0 1 0 61 86.7 0 
3 61-90 0 0 0 0 188 73. 3 1 
4 91-120 2 0 0 0 69 76 .7 0 
5 121-1 50 0 0 0 0 74 90. 0 0 
6 151-180 0 0 0 0 45 96. 7 0 
7 181- 2 10 1 0 0 0 8 100. 0 1 
8 2 11-240 0 0 0 0 40 86 .7 0 
9 '-- 241-270 0 0 0 0 102 100.0 0 
10 271-300 1 0 0 0 44 100.0 1 
11 301-330 0 0 0 0 103 96. 7 1 
12 331-JGO 0 0 0 0 85 100.0 0 
13 361-390 0 0 0 0 116 90.0 0 
14 391-410 0 0 0 0 55 95 .0 0 
15 411-440 1 0 0 0 149 73.3 0 
16 441-470 1 0 0 0 46 100 . 0 0 
17 471- 500 0 0 0 0 127 96. 7 0 
AS B 1 1-30 0 0 0 0 200 Nl\ 0 
2 3 1-GO 0 0 0 0 226 - 0 
3 61-90 0 0 0 0 17G - 0 
4 91-120 1 0 0 0 324 - 0 
5 121-1 50 0 0 0 0 3 - 0 
[\ 1 1-30 0 0 0 0 57 100.0 0 
2 31-60 0 0 0 0 53 93.3 0 
3 61-90 0 0 0 0 181 96. 7 0 
4 91-120 0 0 0 0 Hl8 96.7 0 
5 121-150 0 0 0 0 237 100.0 0 
6 151-18 0 0 0 0 0 237 96. 7 0 
7 181-2 10 0 0 0 0 44 96. 7 0 
8 21 1-2, 10 0 0 0 0 367 96. 7 0 
9 241-27 0 0 0 0 0 154 93.3 0 
*in cl udes agre e111ents only. 
0 
Appendix D (cont.) 
# of vocalizations/ i of UCSs (fo:xl U of "Di sr uptio n " 
Sub i ect Condit ion Session Trials # o f 'J'arcie t Res ponses (0) * Sess i on * ite n~;) cle liven .. -..:] tr i a .ls 
Cll. 
JTl cs I'l'I-5 sec ucs 
/\Scant. [\ rn 2 11-300 0 0 0 0 173 93.J 0 
11 30 1-330 0 0 0 0 398 100.0 0 
12 331-360 5 0 0 0 313 100.0 0 
13 361-390 2 0 0 0 275 100 .0 0 
- 14 391- 420 0 0 0 0 260 100 .0 0 
15 421-460 0 0 0 0 94 87.5 0 
16 461-50 0 0 0 0 0 296 100.0 0 
* i1 ,e lud es a<JTcei,aents only. 
Appendix E 
Swnmary of Raw Data : Experiirent 2: No 'l'reatment/Contro l Group 
# of vocalizations/ 'l. of UCSs (foo.1 # of "Disruption " 
Subiect Cond i tion Session Tri a l s # oE 1'arq e t nes1:x:inses (0 ) Sess i on * items) deliverc.'<i trials 
I'l'I cs ITI-5 sec ucs 
Cl Il 1 1-16 0 0 0 0 32 NI\ 0 
2 17-46 0 6 0 0 ,t - 0 
3 47-76 0 0 0 0 84 - 0 
4 77- 106 0 0 0 0 107 - 0 
5 107- 150 0 0 0 0 8 - 0 
C 1 1-1 0 0 u 0 0 1 N/\ 0 
2 11-40 0 0 u 0 I - 0 
3 41-70 0 0 0 0 35 - 0 
4 71-1 00 0 0 0 0 42 - 0 
5 101-135 0 0 0 0 23 - 0 
6 136-170 0 0 0 0 10 - 0 
7 171- 205 0 0 0 0 11 - 0 
8 06-240 0 0 0 0 32 - 0 
9 41- 275 0 0 0 0 5 - 0 
10 l27G- 310 0 0 0 0 29 - 0 
11 311- 345 0 0 0 0 12 - 0 
12 346-380 0 0 0 u 14 - 0 
13 )81-415 0 0 0 0 5 - 0 
14 116- 450 0 0 0 0 42 - 0 
15 51-490 0 0 0 0 33 - 0 
16 91- 500 0 0 0 u GB - 0 
C2 B 1 1-1 8 0 u 0 0 178 NI\ 0 
2 19-4 0 0 0 0 0 55 - 0 
3 41-6G 0 0 0 0 305 - 0 
4 67-96 0 0 0 0 157 - 1 
5 97- 126 0 0 0 0 52) - 0 
6 127- 1~0 0 0 0 0 529 - 0 
C 1 1- 30 0 0 0 0 535 NJ\ 0 
2 31-60 0 0 0 0 602 - 0 
3 61-90 0 0 0 0 42 1 - 0 
4 91- 120 0 0 0 0 306 - 0 
5 121- l SO 0 0 0 0 189 - 0 
6 151-180 0 0 0 0 223 - 0 
7 18 1-2 10 0 0 0 0 132 - 0 
8 ) 11-240 0 0 0 0 361 - 0 
9 '4 1-270 0 0 0 0 187 - 0 
---' 
* .i.nc l.udcs a<Jceerncnts only. N 
Appendix E (cont . ) 
# of vcx.:a] i.za ti ons/ % o f LICSs (fcxxl # of "Disruption " 
Subi ect ConJJ tio n Sessi.on '!'rial s # of 'l'c1rqet Res 1.x:»1ses (O) Sess i on11 lt e, 11.s) d e liv e red Lrial s 
I'fl -~- ·-CS ITI-5 s ec ucs 
C2con t. C 10 271 - 300 0 0 0 0 349 ti/\ 0 
11 30 1-330 0 0 0 0 471 - 0 
12 33 1-365 0 0 0 0 535 - 0 
13 366- 400 0 0 0 0 367 - 0 
14 401-4 35 0 0 0 0 279 - 0 
15 436- 470 0 0 0 0 359 - 0 
16 471-500 0 0 0 0 248 - 0 
CJ 13 1 1- 19 1 0 0 0 73 NI\ 0 
2 20-36 0 0 0 0 130 - 0 
-3 37-56 0 0 0 0 120 - 0 
4 57-76 0 0 0 0 81 - 0 
5 77-96 1 0 0 0 '183 - 0 
6 97-1 16 0 0 0 0 131 - 0 
7 117-136 0 0 0 0 104 - 0 
8 137- 150 0 0 0 0 150 - 0 
C 1 1- 6 0 0 0 0 36 NI\ 0 
2 7- 26 0 1 0 0 139 - 0 
3 27-46 1 0 0 0 88 - 0 
4 47-66 1 0 0 0 143 - 0 
5 67- 96 1 0 0 0 144 - 0 
6 97- 116 0 0 0 0 11S - 0 
7 117-136 0 0 0 0 124 - 0 
8 137-1 56 0 0 0 0 97 - 0 
9 157- 176 0 0 0 0 117 - 0 
10 177-216 0 0 0 0 222 - 0 
11 217-236 1 0 0 0 159 - 0 
12 237-256 1 0 0 0 60 - 0 
13 257-276 0 0 0 0 118 - 0 
14 277-296 1 0 0 0 68 - 0 
15 297-336 0 0 0 0 191 - 0 
16 337-366 2 I I 0 319 - 0 
17 367-406 0 0 0 0 261 - 0 
18 407-430 1 0 0 0 114 - 0 
19 4) 1-465 1 0 0 0 324 - 0 
20 466 - 500 1 0 0 0 184 - 0 
* .inc lu des a9ree 11c n ts onl y. w 
Appendix E (cont.) 
# of Vcx:.:il.iz a U 011s / i of UCSs (fcxxl # of "Disruption " 
Subject Condition Session 'l'r ials # of ' 'arqet l\cs Ponses (QL Ses sion* it ems) de liver ed tr j_al s 
I'l'I cs ITI-5 s ec ucs 
C4 [l 1 1-30 0 0 0 0 35 NI\ 0 
2 31-6 0 0 0 0 0 68 - 0 
-3 61-1 04 0 0 0 0 34 - 0 
4 105-13 4 0 0 0 0 1 - 0 
5 135- 168 0 0 0 0 37 - 0 
C 1 1- 6 0 0 0 0 7 NI\ 0 
2 7 -36 1 0 0 0 37 - 0 
3 37-71 0 0 0 0 60 - 0 
4 72-1 06 0 0 0 0 10 - 0 
5 107-136 0 0 0 0 55 - 0 
6 137- 171 0 0 0 0 80 - 0 
7 172- 206 0 0 0 0 
' 
20 - 0 
8 207- 24 1 0 0 0 0 4 - 0 
9 242 - 276 0 0 0 0 49 - 0 
10 277-311 0 0 0 0 22 - 0 
11 3 12- 346 0 0 0 0 43 - 0 
12 347-38 1 0 0 0 0 59 - 0 
13 382 - 4 16 0 0 0 0 99 - 0 
14 4 17-4 60 0 0 0 0 464 - 0 
15 46 1-500 0 0 0 0 76 - 0 
C5 B 1 1-3 0 0 0 0 30 NI\ 0 
2 4-33 0 0 0 0 13 - 0 
3 34-63 0 0 0 0 105 - 0 
4 64-93 0 0 0 0 52 - 0 
5 94- 123 0 0 0 0 67 - 0 
6 124-1 50 0 0 0 0 75 - 0 
C 1 1- 30 0 0 0 0 34 NJ\ 0 
2 31-GO 0 0 0 0 15 - 0 
3 61-90 0 0 0 0 28 - 0 
4 91- 120 0 0 0 0 48 - 0 
5 12 1- 150 0 0 0 0 13 - 1 
G l~i"l-1 80 0 0 0 0 22 - 0 
7 181-2 10 0 0 0 0 49 - 0 
8 211-240 0 0 0 0 27 - 0 
9 241-270 0 0 0 0 25 - 0 
* ir 1cl udcs agreene nts on l y . 
~ 
Appendix E (cont.) 
# of Vocalizutions/ % of UCSs (f ocd # of "Di sruption" 
Sub i ect Conditi on Session Tri a l s # of 'l'ar oe t Res i:o nses l()l Session* it em.s ) de livered trials 
I'l'I cs I'l'I-5 sec ucs 
C5cont. 10 27 1-300 0 0 0 0 106 N/\ 0 
11 301- 330 0 0 0 0 84 - 0 
12 331-360 0 0 0 0 83 - 0 
13 36 1-39 5 2 0 0 0 330 - 0 
14 396 -4 30 1 0 0 0 206 - 0 
15 431- 465 0 0 0 0 273 - 0 
16 466 - 500 0 0 0 0 228 - 0 
* i nc lud e s nyree 11c n ts only . 
-----' 
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Appendix F 
Swrmary of Session Data on Percent Trials With CR, 
Number of Target Vocalizations ( "Q") , and 
Mean Number of Vocalizations for Each Subject in Experiment 2. 
Nwnter of x Numbe.!" of 
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Sub-ject Condition Session 
Percent Trial, 
·.vith CR*+ Tar::;-et: Vccalizaticns voc a l izations / '!'::~al* 
.".1 8 1 
2 
3 
4 
5 
(X) 
A 1 I 
2 I 
3 
I 4 
5 
6 
7 
a 
9 
10 
11 
12 
13 
14 
15 
I 16 
I 17 
18 
I i9 I 
( i..) 
,0.2 3 I ; 
I 2 
3 
4 I 
5 I 
6 I 
\ ;() 
A 1 
2 
3 
4 I 
5 
6 I 
-I 
8 I 
9 
I iO ! 
11 
12 
13 
14 
15 I 
16 
I 17 I 
~includes agree.rre..rics only. 
+or Qs in CR ,:eric<l 
0.0 
0 . 0 
0 . 0 
0.0 
o.o 
0.0 
3.33 
3 . 33 
0 . 0 
-!. 00 
o.o 
o.o 
0.0 
0.0 
6 . 6 t 
6.67 
26 . 27 
3.33 
6 . 67 
i3 .JJ 
0 . 0 
o.o 
0 . 0 
0 . 0 
0 .0 
3 . 37 
o.o 
0 .0 
o.o 
o.o 
0 . 0 
o.o 
o.o 
o.o 
o.o 
0 . 0 
o.o 
0 . 0 
o.o 
0 0 
o.o 
o.o 
0 . 0 
0 . 0 
o.o 
3.33 
o.o 
0 .0 
0 . 0 
0 . 0 
0 2. 15 
1 4 .90 
0 5.37 
I 0 2.50 
0 4.94 
0. 20 3.97 
1 a . a7 
1 11.4 7 
0 -i. 10 
1 5.32 
0 8 . 35 
I 0 4 .36 
2 1 . 27 
6 a. n 
3 8 . 20 
6 I ~.3 7 
18 I 6 . 00 
I 1 3 .3 0 
I 9 5 . 77 
1 ~ s. ~o 
2 5.30 
0 4. iO 
I 0 I -!. 83 
6 9 . 20 
2 5.9 3 
I 4 . C5 I 5 . 15 
2 I i .23 
0 3 . 10 
0 2 . 60 
I 0 I 2. i 3 
0 6 . 07 
0 i i .6/ 
I 0 .33 2 . 79 
I) I 2. 08 
I 0 I 10. 30 
0 11 . 37 
0 cl. JO 
I 0 a . 6J 
0 I 3.83 
0 8 37 
I 0 8 .33 
I 7 I 9 .5 0 
I 0 6. 73 
I 0 ! 7.17 
I 0 14 .1 0 I 
I 2 I 9.87 
I 0 8. 10 
I 5 6 . 00 
I 0 15.55 
I 0 I 13. 92 
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Ap:f?E-ndix F (cont.) 
Percent Trials ~!uml:e.r of I x :-s!uml:e.r of 
Sub"iect Ccndition Session ',1ith CR r2.rge t Vccalizaticns Vccalizacions / Tr ial 
A2cont. A 18 o.o 0 13. 25 
( A) o . 18 o. 78 9 . 27 
/\..3 8 1 15.79 29 16 .2 6 
2 3 .33 11 16. 27 
3 o . o 1 10. 60 
4 ,) . 0 0 6.67 
s I o . o 0 6 . 93 
6 0 .0 0 11 .oo 
;Xl I J . 19 a.83 11. 29 
A I 1 0 . 0 1 s .• u 
2 3 . 33 1 8 . 27 
3 o . o 2 I 7.43 
4 I o . o I 0 3.67 
5 0 . 0 0 9.00 
6 0 . 0 0 8.87 
7 s.oo 2 7 .80 
8 0 . 0 I 0 7.20 
9 o . o ~ 10. 57 
10 7. 14 13 8 .2 1 
11 I 0 . 0 4 4 . 70 
12 I 3.33 4 7.00 
,3 0 . 0 3 3.80 
14 o . o I 0 2 . 64 
15 0 .0 0 2.43 
16 o . o 0 4 . 03 
17 0 . 0 0 S. 30 
I 18 I 0 . 0 1 12. 90 
(A ) 1.0 4 1 . 94 5 . 93 
AA 8 1 0.0 0 2.oa 
2 o . o 0 0 . 40 
3 o . o 0 6 . 60 
.j o .o 0 6 . 30 
5 o . o 0 8 .5 7 
(X ) o. o 0 4 . /9 
A 1 3 .33 3 J .?O 
2 3 .33 1 2. 10 
3 o .o 0 r ~ Q . 2 / 
? 
-
0 0 ? 10 
--~ 
I s 0 . 0 0 2 . 47 
6 I o . o I 0 i. 50 
I 7 i o . o I 1 0 . 27 
3 0 . 0 I 0 1 . 33 
9 o . o 0 3.4 0 
10 0 . 0 1 1. 4 7 
11 o . o 0 3.43 
i 2 0 . 0 0 2. 83 
13 I 0 . 0 0 I 3.87 
I 14 0 . 0 0 2.75 
- -1:, o . o ~. 9 / 
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Appendix F (co nt . ) 
P&cer1t Trials 'lurnl::er of x :,iuml::er of 
SuiJiect Ccnditicn Session <,;it:-i CR Tarq et 1/o:;al::.zat::.ons '/o:;aliza: ::ioP.s / Tr ial 
A4ccnt . A 16 0 . 0 1 1 .53 
17 0 . 0 0 4.23 
(:Z) I 0 . 39 0 . 59 2 .85 
AS B 1 o . o 0 6 .67 
2 o . o 0 7 .53 
3 0 . 0 0 5.87 
-l I 0.0 I 1 10.ao 
5 I 0 . 0 0 0 . 10 
(A) o . o I 0 .2 0 L 5. 19 
A 1 o . o I) 1 . 90 
2 o . o 0 i . 77 
3 o . o I 0 6 .03 
4 o . ::i I 0 6.27 
5 I 0 . 0 I 0 7 .90 I 
6 0 . 0 I 0 7 .90 
7 o . o I 0 1 . -i 7 
a o . o I 0 12 .23 
9 o .o I 0 5 . 13 
10 0 . 0 0 5. 77 
11 o . o I 0 13. 27 
12 J . 0 I 5 I 10 . -43 
13 0 . 0 2 9 . 17 
14 o . o 0 3 . 5 , 
15 o .o I 0 2 . 35 
16 O. Q 0 7.40 
( 1 ) o . o o . -l4 I 6 . 73 
Cl 8 1 o . o I 0 I 2 . 00 
2 0 . 0 0 o . 13 
I 3 0 . 0 0 2 .80 
4 0 . 0 0 I 3 .5 7 
I s I 0 . 0 0 o. 18 
iA) o . o 0 I 1. 74 
C 1 o .o 0 o . 10 
2 o.o G 0 .03 
3 o . o 0 'i . 17 
I I 4 o . o 0 1. -i0 
5 o . o 0 o . so 
6 o . o I 0 I 0 . 29 
, 0 . 0 0 0 . 31 I 
8 0 . 0 0 0 .91 
9 0 . 0 0 0 . 14 
10 0 . 0 0 I o . a3 
11 0 . 0 0 0 . 34 
12 0 .0 0 0 .-iO 
13 o . o 0 o . 14 
I 14 0 . 0 0 1. 20 
I 15 0 . 0 0 0 . 82 
i 6 o.o I Q 6 . 80 
i Z) o . o 0 o . n 
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Appendix F (cont. ) 
Su:>1ect Condition Sessio n 
I Pere en t Trials I Nu."11.i::er of I X: Numl:er of 
·,1it..'1 CR Tarcet vccal ; za;:ions 'lccalizaticns / Tria l 
C2 B 1 I o.o 0 I 9 .89 
2 0.0 C 2. 50 
3 o.o 0 11. 72 
4 o.o 0 5 .23 
s o.o 0 17. 43 
6 0 . 0 0 22.04 
(X ) 0 . 0 I 0 11 .4 7 
C 1 o.o 0 17 .83 
2 0 . 0 I 0 I 20.07 
3 0 . 0 0 14. 03 
4 0 . 0 0 I i0 . 20 
5 0 . 0 0 6 . 30 
6 0 . 0 0 7. 43 
7 o.o 0 •L -iO 
d o.o 0 I 12. 03 
9 0 .0 0 6 . 23 
10 o.o 0 11 . 63 
11 0 . 0 0 ! 15. 70 
12 0 . 0 0 15.29 
13 o.o 0 10.49 
14 0 . 0 0 7 .97 
15 o.o 0 10 . 26 
16 o.o 0 a .27 
(X) 0 . 0 I 0 1 i. 13 
CJ B 1 0 . 0 1 3.34 
2 I o.o 0 7 .65 
I 3 I 0 . 0 0 6 . 00 
4 o.o 0 4 . 05 
I 5 I o.o 1 9. 1 S 
6 0 . 0 0 6 .55 
7 0.0 0 I :J . 20 
a o.o 0 10. 71 
( :,) o.o 0 .25 I 6 . 64 
C i 0 . 0 I 0 6 . 00 
2 5. 0 1 I 6.95 
I 3 I 0 . 0 1 ~ -~O 
-
. -4 o.o I . I :) 
5 o.o -l . 80 
6 0.0 0 5 . 75 
o.o 0 6 . 20 
3 0.0 0 -l .35 
9 o.o 0 S. 85 
10 0.0 0 5.55 
11 0 0 7 95 
12 I 0 . 0 I 1 l 3. 00 
13 I o.o 0 I 5 .90 
14 I o.o 1 3 .4 0 
15 / o.o 0 4 . 78 / 
i 6 I 6 .67 4 10 . 63 
17 I 0 . 0 0 6 .5 3 
18 I 'J .o 1 4 . 75 
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Appe ndix F (con t. ) 
jP-=rceni: Tria l s :-!u.rni:::er oi x '.iuml:er or 
SubJect Condition Sess icn with CR Tarae,: Vccalizaci ons vccalizations / Trial 
I . 
CJcont . 19 I 0 . 0 1 9.25 
I 20 I 0 . 0 1 5. 26 
(Z ) 0 . 58 0 . 70 5 . 95 
C4 B 1 o .o 0 1. 17 
2 o .o 0 2.27 
J o . o 0 1.00 
4 0 . 0 0 0. 0J 
5 I 0 . 0 0 1 .54 
(x} 0 . 0 0 1.20 
C 1 o . o 0 1. 17 
2 0 . 0 1 ~. 23 
J o . o 0 1. 71 
-l I 0 . 0 0 0 .29 
:l 0 . 0 0 1.d] 
6 o . o 0 2. 29 
7 o . o 0 C. ::i 7 
3 o.o 0 0 . 11 
9 0 . 0 0 1. ~0 
10 0 . 0 0 0. 63 
11 o.o 0 I . 23 
12 0 . 0 I 0 1. 69 
13 o . o 0 2 .SJ 
1-l o . c I 0 10.:,5 
15 o . o I 0 I 1.~0 
(Al o . o I o. 07 , .% 
cs B 1 I 0 . 0 I 0 I i;J . JO 
I 2 o . o I 0 .) -~3 
. 0 . 0 0 . 3. ::,0 
0 . 0 0 1 . 73 
I 5 0 . 0 I 0 2.2] 
! I 6 0 . 0 I 0 2 . 78 
I I ( :{ ) 0 . 0 I 0 J . 44 
I C i 1 o.o I 0 1 . 13 
I I 2 0 . 0 I 0 J . 50 
! I J 0 . 0 I 0 0 .93 
4 o . o 0 1 . 60 
0 . 0 0 0 . ~3 
6 o . o 0 0 . 73 
7 0 . 0 0 i .53 
3 o . o 0 0 . 30 
9 o . o 0 0 .33 
I 1· I 0 . 0 i 0 2.30 'I 
10 o .o 0 ) . 53 
I 12 I 0 . 0 I 0 2. 77 
! I 13 I 0 . 0 I 2 9 .~J 
14 ! 0.0 I 1 5.d9 
15 I o .o I 0 7 .3 0 
16 I o . o I 0 5.5 1 
(X) I o . o I o. 19 2 . 96 
Append ix G 
Observ er A, 
~ 
'I, ll l JH X' IIICJ1 t Gil CHS ('J'arg et f{CS [ ,::,nse,' ) / % /\9r ee 111e 1t on Vocaliz a tlo 11s / 
Subi ect Exner i.J1011ter co ndiU.o n Sessio n Sess ion Trial/Sess ion 
lk:c u.rr e nce Nonoccur.r e 11ce Overa ll Occurrence Nonoccur.re 11ce Overa ll 
1\1 1 n I N./\. 100.00 100.00 70 . 69 93.33 76 . 32 
2 N . /\. 100.00 100 .00 84 . 63 100 .00 86 . 68 
3 N. /\. 100.00 100 .00 90.97 100 . 00 91. 27 
4 N. I\. 100.00 100.00 89.27 100. 00 93 . 56 
5 N . /\. 100.00 100.00 98 . 42 100 .0 0 98 . 61 
A l 100.00 100.00 100 . 00 90 . 41 66 . 67 91. 10 
2 100. 00 100.00 100 . 00 87 . 61 0 . 00 87 .61 
3 N. /\. 100 . 00 100.00 85 . 57 75 .0 0 87. 7J 
4 100 . 00 100.00 100.00 90 . 0 1 100 . 00 92 . 0 1 
5 N. I\ . 100 . 00 100.00 85 . 50 100 . 00 87 . 11 
6 N.11. 100 . 00 100. 00 95.64 100.00 % . 58 
7 N./\. 100 . 00 100 . 00 90 . 88 100. 00 94. 22 
8 N./\ . 100 . 00 100 . 00 84.83 100 . 00 85. 44 
9 100.00 100.00 100.00 90.34 100.00 90 . 66 
10 100 . 00 100 . 00 100 . 00 90 . 99 100 .0 0 91 . 59 
11 100.00 100 . 00 100.00 92.62 100.0 0 93. 11 
12 100 . 00 100.00 100 . 00 85.55 90 . 91 90 . 37 
13 100.00 100.00 100 . 00 85.29 75 .00 86 . 76 
14 100.00 100.00 100.00 85 . 14 85 . 7 1 88 . 11 
15 0 .00 0 .00 0.00 81. 33 100 . 00 83 . 19 
16 0.00 0.00 0.00 81. 10 100.00 85 . 51 
17 1-J. /\ . 100 .00 100. 00 88.30 100.00 90 . 69 
18 N ./\. 100.00 100.00 92 . 08 100 . 00 92 . 35 
19 N ./\. 100 .00 100.00 92 . 12 100.0 0 92 . 68 
X 8 1 . 82 91.67 91 .67 87 .87 91. 11 89. 72 
/\2 1 [) 1 N. /\. 100 . 00 100. 00 31 .22 28 . 57 40 .88 
). N .II. 100.00 100 .00 75 .80 80 .00 82.5 3 
3 N./\ . 100.00 100 . 00 92.23 100.0 0 95 . 85 
4 N. 11. 100.00 100.00 91. 54 100.0 0 97 . 18 
5 N./\ . 100 . 00 100.00 87 . 65 66.67 89 . 30 
6 N . /\. 100 . 00 100.00 100 . 00 100.00 100.00 
I\ 1 N./\ . 100 . 00 100 . 00 9 4.4 4 100 . 00 95 . 83 
2 N. II . 100 . 00 100 . 00 88 . 7·1 0.00 88 . 71 
3 N ./\. 100.00 100.00 92 . "\J 100.00 92 . 39 
4 N.11. 100.00 100.00 89 . 54 100 .00 90 . 93 
5 N .II . 100.00 100.00 93. 15 N.A. 93.1 5 
6 N.A. 100 . 00 100.00 94 . 31 66 . 67 94 .69 
7 N./\ . 100 . 00 100.00 89 .37 100.0 0 89 . 72 
0 N./\. 100.0 0 100.00 85 . D 66 . 67 86 . 17 
9 N. A . 100 . 00 100.00 90 .11 50 .0 0 90 .44 N 
10 N. I\ . 100 . 00 100.00 94 .94 100.00 95 . 78 -' 
Appendix G (cont. ) 
i l\qr ec ucnt en\ ens ('l'ai:yet Hee.;[..011se s) / 
Sul.Jiect Cx1:er :i.men ter condition Sessjon Sess :i.0t1 
Occun :enc e No, 1cx.:cun :ence Overull 
/\2cont . 1 I\ 11 N.A. 100.00 100 . 00 
12 N ./\. 100.00 100.00 
13 100.00 100.00 100.00 
14 N . /\ . 100.00 100.00 
15 N ./\. 100 . 00 100 . 00 
16 N. /\. 100.00 100. 00 
17 N.A. 100.00 100. 00 
18 0.00 95.00 95.00 
/\2 X 50 . 00 99 .80 99.80 
/\3 3 B l 50.00 87. 50 89 . 4 7 
2 100.00 100 . 00 100 . 00 
J N. /\ . 100.00 100. 00 
4 N ./\ . 100 . 00 100.00 
5 N./\. 100. 00 100. 00 
6 N./\. 100.00 100.00 
l\ 1 N .A. 100.00 100.00 
2 100.0 0 100.00 :oo.oo 
3 N.l\. 100.00 ·100.00 
4 N ./\. rno.oo 100.00 
5 N. 1\. 100.00 100 . 00 
6 N ./\. 100.00 100.00 
7 100. 00 100.00 100. 00 
8 N. /\. 100 . 00 100.00 
9 N ./\ . 100.00 100.00 
10 100.00 100.00 100.00 
11 N.l\. 100. 00 100 . 00 
12 100 . 00 100.00 100.00 
13 N. A. 100.00 100 . 00 
14 N./\. 100.00 100 . 00 
1S N.l\. 100.00 100.00 
16 N./\. 100.00 100.00 
17 N. I\ . 100.00 i00.00 
18 N./\. 100.00 100.00 
/\) X 9 1 . G7 99.48 99.SG 
1\4 3 0 1 N./\. 100.00 100.00 
2 N.l\ . 100.00 100 . 00 
J N./\ . 100.00 i00.00 
4 N.l\ . 100.00 100.00 
s N.l\ . 100 . 00 100.00 
l\ l 100 . 00 100.00 100.00 
2 100. 00 100.00 100.U0 
% /\,Jree11cnt on Vocc1l:i.,:al:i.ons/ 
Tr :i.al/Ses s :i.un 
Occurr ence Nonocc urren ce Overall 
95.23 100.00 95 . 55 
87.69 N. /\. 87 . 69 
87 .48 100.00 88.73 
- 94. 06 100.00 94.26 
89 . 29 100 . 00 89.94 
8'1 .82 N ./\. 84.82 
88 .8 5 100 . 00 89.28 
82.05 N. I\. 82.05 
87 .49 82.93 H8.99 
59 . HO N. /\ . 69.80 
89.01 N ./\ . 89 . 01 
92.57 100 .00 92.82 
84.56 66.67 85.59 
89.00 75.00 90 . 10 
95.48 N.11. 95 . 48 
84 . 14 ·N. A. 84. 14 
··-89.J8 N. A. 89.38 
88.69 50.00 89.06 
76.50 50 .00 78 .07 
88 . 16 100 . 00 88 .9'.i 
86 . 90 N ./\ . 86.90 
87 .49 100.00 I 88.12 
83 . 98 100.00 85 . 81 
85.90 100.00 86 . 37 
85 . 98 100.00 86 . 98 
83.60 85.71 86 . 88 
82 . 79 75.00 84.51 
85.68 90 .00 89.97 
86.92 100.00 90 . 66 
71 .67 73.33 82.0G 
90.61 as. 11 92.49 
79.GS 80.00 85.08 
84.87 50.00 8S.38 
85. 14 82 . 30 86.82 
76.29 90.00 87.82 
100 .00 100.00 100 . 00 
87 .69 100.00 90. 56 
9S. 17 100.00 9'.i.4 9 
100.00 100.0 0 100.00 
88.74 87.50 91 . 36 
91. 75 91. 12 96.15 N N 

Appendix G (cont . ) 
% /\<Jrce,rcn t un ens ('l'arget nespons es) / 
Sub i E-'Ct Exper iJrenter Conditiu11 Session Session 
Occ urre nce No11occurrei1ce Overall 
M cont. 3 l\ 3 N ./\. 100.00 100 . 00 
4 N. /\ . 100.00 100 . 00 
5 N ./\. 100.00 100.00 
6· N . /\. 100.00 100.00 
7 N . /\. 100.00 100.00 
8 N./\. 100.00 100 . 00 
9 N./\. 100 . 00 100.00 
10 N.A . 100.00 100.00 
11 N. /\. 100.00 100.00 
12 N. I\ . 100.00 100. 00 
13 N ./\ . 100.00 100.00 
14 N./\. 100 . 00 100.00 
15 N. I\ . 100.00 100.00 
16 N . /\. 100 . 00 mo. oo 
17 N ./\. 100 . 00 100.00 
1\4 i{ 100.00 100.00 100 .00 
l\S 1 i) 1 N. I\. 100 . 00 100.00 
2 N. /\ . 100.00 100.00 
) N.I\. 100.00 100.00 
4 N . /\ . 100 . 00 100 . 00 
5 N . /\ . 100 . 00 100.00 
A 1 N. /\. 100 . 00 100 . 00 
2 N ./\ . 100 . 00 100 . 00 
) N./\. 100 . 00 100 . 00 
4 N .A . 100.00 100.00 
5 N . /\. 100.00 100.00 
6 N ./\. 100 .00 100.00 
7 N ./\ . 100.00 100.00 
8 N . /\ . 100 .00 'I00.00 
9 N./\. 100 .00 100.00 
10 N.I\. 'IOO .00 100.00 
11 N./\. 100. 00 100.00 
12 N. /\. 100 . 00 100.00 
13 N ./\. 100 . 00 100.00 
14 N. I\ . 100 . 00 100. OU 
15 N. I\. 100.00 100.00 
16 N./\. 100.00 100.00 
AS i{ N. /\ . 100.00 100.00 
Cl 2 I) 1 N ./\ . 100 . 00 100.00 
2 N . /\ . 100 . 00 100.00 
3 N. I\. 100 . 00 100.00 
4 N. /\ . 100 . 00 100 . 00 
5 N ./\. 100 . 00 100.00 
% /1•11.-cement UJl Vocalizations/ 
Trial/Session 
rx:currence Nonoccurrence Overall 
90.01 100.00 93 . 67 
94. 71 100. 00 96 . 83 
89.71 100.00 95.20 
92.54 100 .00 96 . 52 
93.33 100 . 00 98 .89 
83.01 100 . 00 94.34 
8 1.40 100.0 0 85 . 12 
78.05 88.24 89 . 02 
82.87 92.86 90 . 29 
87 . 70 100 . 00 93. 44 
82 . 72 88.89 07. 33 
89.71 88.89 93.8 3 
77 .61 83 .33 81. 34 
76 . 48 92.3 1 85. 89 
80 . 86 100 . 00 87.24 
87 . 29 95 . 73 92.29 
70.99 66.6 7 76.79 
82. 73 75.0 0 84 .4 5 
98.09 100 . 00 98 . 79 
92.01 85.7 1 93.6 1 
100.00 100.00 100.00 
98 . 7G 100.00 99.7 1 
100.00 100.00 100.00 
88.54 100 . 00 91. 60 
95 . 16 100 . 00 96.29 
90 . 52 100.00 95.58 
8 1. 90 100.0 0 89 .7 4 
96 . 43 100 . 00 98. ) 3 
89.43 N ./\ . 89.43 
90.94 100.00 93 . 36 
9).85 100.00 95.69 
92 . 81 100.00 93 . 29 
88 . 97 100 . 00 90 . 07 
88 . 69 83.33 90.57 
-- 77 . 36 83 . 33 81. 14 
79 . 40 94. 12 87 .64 
89.66 100.00 91. 47 
89 . 82 94.41 92.26 
82.84 100.00 88.20 
100 . 00 100 . 00 100.00 
66.28 66.G7 73.02 
85.00 85 .7 1 88 . 00 
73 . 34 9G .67 96 . 08 
tv 
w 
Appendix G (cont.) 
% /\ lJt"Ce 11c11L on CHs (Targ e t Hees[X)11ses ) / 
Su!Ji ect Exner:imenter Condition Sess .i.un Sess i0!1 
Occurr ence Nono:: c ucr ence Ove raJ.l 
C1cont. 2 C 1 N./\. 100.00 100.00 
2 N ./\. 100.00 100.00 
3 N./\. 100.0 0 100.00 
4 N. I\. 100.00 100.00 
5 N ./\. 100.00 100.00 
6 N ./\. 100.00 100.00 
7 N. /\. 100.00 100.00 
8 N./\. 100.00 100.00 
9 N. /\. 100. 00 100.00 
10 N./\. 100.00 100 . 00 
11 N ./\. 100.00 100.00 
12 N ./\. 100 . 00 100.00 
13 N . /\. 100.00 100.00 
14 N ./\ . 100.00 100.00 
15 N./\. 100.00 100.00 
16 N./\. 100.00 100.00 
Cl li N ./\. 100.00 100.00 
C2 2 13 1 N./\. 100.00 100.00 
2 ~LI\ . 100.00 100.00 
3 N ./\. 100.00 100.00 
4 N . /\. 100.00 100.00 
5 N ./\. 100.00 100.00 
6 N ./\. 100.00 100.00 
C 1 N./\ . 100.00 100.00 
2 N./\. 100.00 100.00 
3 N.A. 100.00 100.00 
4 N./\. 100. 00 100.UU 
5 N./\ . 100 . 00 100.00 
6 N./\. 100.00 100.00 
7 N ./\. 100.00 100.00 
8 N./\. 100.00 100.00 
9 N ./\ . 100.00 100.00 
1C N./\. 100.00 100.00 
11 N./\ . 100.00 100.00 
12 N.l\. 100.00 100.00 
13 N. /\. 100.00 100.00 
14 N ./\. 100.00 100.00 
. 15 N . /\. 100.00 100.00 
16 N./\. 100.00 100.00 
C2 X N./\. 100.00 100.00 
% /\<~n:eJ11ent on Vocalizations/ 
Trial/Session 
Occurrence Noncx.:currence Overall 
100.00 100.00 100.00 
100.00 100.00 100 . 00 
77 . 69 89.47 90.33 
85.88 80.00 92.00 
92. 17 100 .00 97. 76 
75 . 00 96 .67 95 .71 
100.00 100.00 100.00 
84.79 100.00 96.52 
100.00 100.00 100.00 
89.44 100 . 00 95.48 
90 . 48 100.00 98 .64 
89.29 100.00 97.86 
JOO.OU 100.00 100.00 
96.33 100.00 99 .01 
93.59 100 . 00 97 . 92 
N./\ . N ./\. N ./\. 
89. 11 95. 76 95.33 
92 .48 tLJ\. 92 .48 
58 . 32 50.00 62. 11 
89.07 100.00 89 . 94 
70.90 66.67 74. 78 
83.7 1 N./\. 83.71 
85.90 N./\. 85.90 
83.95 N. /\. 83.95 
N . /\. N./\. N ./\. 
73.10 50.00 74.00 
78. 15 100.00 81.07 
85.21 N ./\. 85.2 1 
91 . 52 100.00 92.37 
86.70 100.00 88.48 
85.31 0.00 85.31 
81. 73 100.00 84.78 
82 .73 100.0 0 83.3 1 
86.43 100.00 86.88 
84 . 02 100.00 84.94 
83.90 100.00 86.20 
73.35 50.00 74. 11 
89.76 N./\ . 89.76 
89 . 87 100.00 90.21 
82.67 81. 11 83.79 
rv 
.p. 
Apf?2ndix G (cont.) 
i /\gr cc uc nt l ~1 el ls ('l'a rg c•t HCS[Dnsc ) / 
Subi ect Exper i.ue n ter Condi.ti.on Ses sJon Scr;s tun 
Occurr ence Nonocc urr ence Overall 
CJ 1 B 1 N ./\. 100.00 100.00 
2 N./\ . 100.00 100 . 00 
3 N./\. 100.UO 100. 00 
4 N . /\. 100.00 100.00 
5 N ./\ . 100 . 00 100 . 00 
6 N. /\. 100 . 00 100.00 
7 N . /\ . 100 . 00 100.00 
8 N. /\ . 100 . 00 100.00 
C 1 N . /\ . 100.00 100.00 
2 100.00 100. 00 100.00 
3 N. /\. 100.00 100.00 
4 N ./\ . 100.00 lU0 . 00 
5 N./\. 100 . 00 100.00 
6 [J./\ . 100.00 100.00 
'/ N ./\ . lOU.00 100.00 
8 N./\ . 100.00 100 . 00 
9 N./\ . 100. 00 100 . 00 
10 N ./\. 100.00 100.00 
11 N ./\. 100.00 100.00 
12 M ./\ . 100.00 100.00 
13 N ./\ 100.00 100.00 
14 N . /\ . 100 . 00 100.00 
15 N ./\. 100 . 00 100.00 
16 50 . 00 93 .33 'J0.44 
17 N./\ . [00.00 100 . 00 
18 N.A. 100 . 00 100 . 00 
19 N ./\. 100.00 100.00 
20 N./\. 100 . 00 100.00 
CJ ;{ 75.00 99 .7 6 99 . 66 
C4 2 B 1 N . /\ . 100.00 100.00 
2 N./\. 100.0U 100.00 
3 N ./\ . 100.00 100.00 
4 N./\. 100.00 100.00 
5 N./\. · 100.00 100 . 00 
C 1 N. /\ . 100 . 00 100.00 
2 N./\. 100.00 100.UO 
3 N./\ . 100.00 100 . 00 
i /\grce mcnt on Vocalizcttions/ 
Tr i al/Sess ion 
Occ u.n:enc e Nonoccur i:ence Over-all 
89 . 80 100 .0 0 91.94 
90 . G2 100. 00 91. 72 
91.8 5 N.A. 91. 85 
84.75 100. 00 87.80 
88 . 90 N./\. 88 . 90 
95 . 27 100.00 95.98 
93.50 100.00 94.80 
89. 77 N ./\. 89 . 77 
87 . 93 100 . 00 89 . 94 
9 1. 36 100 .00 92 . 22 
92 . 92 100. 00 95. 75 
- 90. 40 80.00 92 . 32 
8J. 11 G2.50 85.93 
84 .17 7 1.43 88 . 13 
85.26 80.00 138.21 
88. 77 100.00 89 .8 9 
91.18 100 . 00 92.95 
- 86. 18 100.00 88.60 
92.75 100.00 93 .48 
62 . 99 66 . 67 70.40 
88 . 89 100.00 89 .44 
93. 49 IOU.DO 94. 80 
92.08 100.00 95 . 25 
84. 77 80 .00 86 . 80 
87 . 67 100.0 0 90 . 14 
84. 15 80. 00 86.80 
"/8.8 1 33 .3 3 79.41 
85.2 1 83 .33 87 . 32 
87. 73 89.49 89. 66 
6~'>.88 75.00 79. 52 
70.64 88.24 85.32 
87.50 100 . 00 98 . 53 
100.00 100.00 100 .00 
93 .7 5 100.00 96 .88 
100.00 100.00 100.00 
76.83 94 . 44 89.96 
90 . 09 100 . 00 95 .47 
_, 
N 
lJl 
Appendix G (cont . ) 
% /\qr ec 11cnt Oil Cll.s ('l'c1.rge t ltespo nse ) / 
Subiect ExtXer irnen ter Condition ·ession Ses s ion 
Occllrrence NoncccL1rrence Overall 
C4c0t1t . 2 C 4 N.A. 100.00 100.00 
5 N./\. 100.00 100.00 
6 N./\. 100 .0 0, 100.00 
7 N ./\. 100.00 100.00 
8 N./\. 100.00 100.00 
9 N ./\. 100.00 100.00 
10 N. I\ . 100 . 00 100.00 
11 N./\ . 100 . 00 100.00 
12 N./\. 100.00 100.00 
13 N./\. 100.00 100. 00 
14 N./\. N ./\. N./\. 
15 N. /\. 100.00 100.00 
C4 x N./\. 100.00 100.00 
C5 3 B 1 N ./\ . 100 . 00 100.00 
2 N. I\ . 100.00 100.00 
3 N ./\. 100.00 100 . 00 
4 N. /\. 100.00 100.00 
5 1,. /\. 100.00 100.00 
G N. /\ . 100.00 100.00 
C 1 N. /\. 100.00 100.00 
2 N . /\. 100.00 100.00 
3 N./\ . 100 . 00 100.00 
4 N./\. 100.00 100.00 
5 fj .f L 100 . 00 100.00 
6 N . /\ . 100.00 100.00 
- 7 "1. /\. 100. 00 100.00 
u N./\. 100.00 100.00 
9 N.A. 100.00 100.00 
10 M./\. 100.00 100.00 
11 N . /\. 100.00 100.00 
12 N . /\ . 100.00 100.00 
13 N.l, . 100. 00 100.00 
14 N./\. 100.00 100.00 
15 M./\. 100.00 100.00 
1G N. I\. 100.00 100.00 
cs x N ./\. 100.00 100 . 00 
% Agreenent 0!1 Vocalizations/ 
Tr ial./Session 
Occllrrence N0t10CCL1rrence Overall 
100 . 00 100.00 100.00 
75.30 86.67 86.00 
80.80 93.75 89.03 
71. 59 88 .8 9 91 . 07 
100.00 100.00 100.00 
79.53 90.48 90 . 64 
78. 18 100.00 95.64 
71 .67 90.00 86.24 
85.0G 100.00 94.02 
94 . 07 100.00 97.29 
N ./\. N./\. N./\. 
71.54 90 .4 8 88.21 
84 .13 94.63 92.83 
!JG.54 N./\. 86 . 54 
88.89 100.00 9G .67 
93 . 56 100 . 00 95 . 49 
89.05 90.00 92.3 3 
93.67 100.00 95 .JG 
72 . 64 83.3] 85.78 
91 . 67 87 .50 95.56 
92 . 86 100.00 98.33 
97 . 78 100 . 00 98.89 
93.52 100.00 96. 11 
90.00 95.24 9G. 67 
96 . 30 100.00 98.89 
97. 14 100.00 99.05 
BG.JG 95.00 95.00 
80.17 95 .0 0 92. 73 
92 . 16 100.00 95 .82 
89.84 100.00 96.G l 
80. 19 72. 73 85 .48 
85.]1 100.00 87.83 
83.31 100.00 84 . 74 
87 . 65 100.00 89.41 
84. 72 100.00 87.78 
88.79 96.13 93.23 t'V 
O'I 
Appendix H 
Summary of Raw Data: Experiment 3 
I # o f Vocalizati ons/ 
Subi ect condition Session 'l'ria.ls # of Tctr<JP.t Resf.X)11ses (Q) session* 
CH 
l'l 'I C" _ .:, ITI - 5 sec ucs 
,-
0 1 No B/1\uto 1 1- 30 0 1 0 0 182 
2 31-60 0 0 0 0 74 
3 61- 90 0 0 0 0 212 
4 91-1 25 3 0 0 0 231 
5 126- 160 0 0 0 I 242 
6 161-1 95 0 0 0 0 119 
7 196-230 0 0 0 0 96 
8 231- 270 0 0 0 0 315 
9 27 1-300 0 0 0 0 132 
ll2 No Fl//\u to 1 1- 22 0 0 0 0 100 
2 23-34 0 0 0 0 JS 
3 35-64 0 0 0 0 1G4 
4 65-94 0 0 0 0 182 
5 95- 124 0 0 0 0 263 
6 125- 154 0 1 0 0 119 
7 155-184 1 0 0 0 157 
8 185- 2 14 0 0 0 0 106 
9 215-244 0 0 0 0 151 
10 245-274 2 0 0 0 217 
11 275- 300 0 0 0 0 129 
13 No 0/ /\uto 1 1-30 2 1 0 0 314 
2 31-60 1 0 0 2 181 
3 61- 90 0 0 0 0 199 
4 91- 120 0 0 0 0 150 
5 121-160 0 0 0 0 1 11 
6 161-200 2 5 I 1 271 
7 20 1-230 1 1 0 0 32'1 
IJ 231- 260 0 1 0 0 307 
9 261- JOO 2 1 0 0 409 
Ml Ma/ No 0/ 
Au to I 1-30 4 0 0 0 163 
2 31- 60 0 0 0 1 110 
3 61-90 0 0 0 0 194 
4 91-1 20 0 0 0 1 1 lG 
*I ucl uc1es agree men ts only. 
% of ucss (fax1 
items ) delivered 
70 . 00 
90 . 00 
80. 00 
74. 29 
68.57 
85.71 
68.57 
90.00 
63.33 
90.91 
83.33 
93 . 33 
86.67 
93 . 33 
86 . G7 
30.00 
66.67 
76.67 
50 . 00 
92 . 31 
76 .G7 
8G.67 
9G .67 
93.33 
95.00 
100.00 
100 . 00 
76 . 67 
97 . 50 
93 . 33 
N . I\ . 
73 . 33 
N./\. 
# of "Disr upt iu11" 
tr i als 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
~ 
tv 
---.J 
Subiect Condi ti on Session Trials 
Ml cont . 5 121-150 
6 151-180 
7 181-2 10 
8 211- 240 
9 241- 270 
10 271- 300 
M2 Ma/No B/ 
l\ut o 1 1- JO 
2 Jl-60 
3 61-90 
4 91·-1 20 
5 121-150 
6 151- 180 
7 181- 207 
8 208-237 
9 238- 267 
10 268-300 
MJ Ma/ No 0/ 
l\uto 1 1- 15 
2 16-45 
3 46- 71 
4 72-88 
5 89- 118 
6 119- 148 
7 149-1 78 
8 179- 208 
9 209-238 
10 239- 268 
11 269-300 
*Inc lu des agreernen l s only . 
Appendix H (cont . ) 
# of VLCill Lzatio ns/ 
# of Tarq e t nes 1--ot1ses (Q) Session* 
CR 
l'l'l cs ITI-5 sec ucs 
1 0 0 0 148 
0 0 0 0 192 
4 0 0 0 178 
0 0 0 0 176 
1 0 0 0 239 
0 0 0 0 168 
17 0 1 1 55 
44 0 1 1 176 
15 0 2 0 163 
4 0 0 0 72 
32 1 3 1 247 
11 0 1 1 133 
2 0 0 0 135 
7 0 0 2 229 
2 0 2 2 258 
13 2 ·1 1 243 
0 0 0 0 252 
0 2 0 0 410 
0 0 0 1 3 12 
0 0 0 0 239 
0 1 0 0 480 
0 3 0 0 569 
4 0 0 0 488 
0 1 0 0 416 
0 0 0 0 5 15 
0 2 0 0 490 
0 0 0 0 424 
% of UCSs (focxl 
items ) delivered 
90 . 00 
83.30 
96 . 67 
100 . 00 
93 . 33 
96 . 67 
100.00 
100 . 00 
100 . 00 
100 . 00 
100 . 00 
93 . 33 
33.33 
80.00 
100.00 
100.00 
73 . 33 
96 . 67 
46 . 15 
23 . 53 
93 . 33 
96 . 67 
93.JJ 
93 . JJ 
96 . 67 
96.67 
96 . 88 
# of "Disruption " 
trials 
0 
0 
0 
0 
0 
0 
0 
- 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
N 
co 
Appendix I 
Sumnary of Session Data on Percent Trials With CR, 
Number of Target Vocalizations ( "Q" ) , And 
Mean Numl::er of Vocalizat ions For Each Subject In Experimen t 3 
Percenc Trials Numl::er of x Numl:er of 
129 
Subiect Ccnditicn Session ·.vi ':.h CR Tarcet Vocalizations Vocalizacicns / Trial 
8 1 No B/ Auto 1 3.33 1 6.07 
2 o.oo 0 2.4 7 
3 0 . 00 0 7 . 07 
4 o.oo 3 6 . 60 
5 2.36 1 6 . 91 
6 0.00 0 3.40 
7 0 . 00 0 2 . 74 
8 0 . 00 0 7. 88 
·-- 9 a.co 0 4.40 
;z 0.6 9 0 . 56 5.28 
82 ,io B/Auto 1 0 . 00 I 0 4.55 
2 o.oo 0 2.92 
3 I 0 . 00 0 s .. n 
4 0 . 00 0 6 . 07 
I s I O.CiO 0 8 . 77 
I 6 3.3 3 1 - J . 97 
I 7 0 . 00 I 1 S.23 
8 I 0 . 00 I 0 3.53 
9 I o.oo I 0 5 . 03 
10 0 . 00 2 7. 23 
11 0.00 0 ' 4 .96 I
X 0 .3 0 0 . 36 5 . 25 
33 :io a; Aut:J 1 3 .JJ 3 I 10 .-!7 
I 2 6 . 67 3 6. 03 
3 I 0 . 00 0 6 . 63 
-! o.oo I 0 5 . 00 
5 0 . 00 0 I 2. 78 
6 12 . 50 ! 9 6 . 73 
7 I 3 .33 2 10.3 0 
8 3 . 33 1 I 10 . 23 
9 2 . 50 3 I 10.22 
o. 3.52 2 . 33 7.66 
Ml t>'a/clo 8/Auto ! 1 o.oo 4 I 5. -!J 
2 I 3 . 33 I 1 "l , . -.) . Q I 
I J I G. 00 I 0 I 6 . 47 
4 I 3 .33 I 1 3 .8 7 
5 o.oo i 1 ~.93 
6 I o.oo 0 6. 40 
7 o.oo 4 S.93 
8 o.oo 0 S.37 
9 0.00 1 7 . 37 
I 10 o.oo 0 S.6 0 
:t I C.6 7 1 .20 5.61 
:,!2 Ma /No 3/ Auto 1 6.67 19 1.33 
2 ,- ,·-Q • Q I I 46 5.87 
I 3 3 . 33 I 17 S.4 3 
4 0 . 00 I 4 2 . 40 
s 10. 00 37 8 . 23 
I 6 I 3 . 33 13 4.43 
130 
Appendix I (cont. ) 
?erc e.'1t Trials Mumi::er of X Number of 
Subiect Condition Sessio n ·,;ith C? TarGet vc:calizations vccal i zations / Trial 
~!2cont . Ma/No B/!\.uto 7 a.co 2 5.00 
8 6 . 67 9 7 .63 
9 3.33 6 8.60 
10 9 . 09 I 17 7.36 
l<.. -l . 91 17.0 5.68 
:,o Ma /'-:o 3/Auto 1 0 . 00 0 ·15 .80 
2 6 .6 7 2 13.67 
3 3 .35 1 12.00 
4 0 . 00 I 0 14. 06 
::, 3 .33 1 16. 00 
6 10. 00 3 18. 97 
7 0 . 00 4 16 . 27 
a 3.33 1 1] . 87 
9 0 . 00 0 i 7. 17 
10 6 . 67 2 I 16. 33 
11 0 . 00 I] 13. 25 
!'. 3. 08 i . 27 i 5 . 31 
Appendix J 
Observer Agreerrent Measures: Exper inent 3 ( a) 
% /\greernent on ens (Target vocalizations)/ % Aqreernent on Vocalizations/ 
Subiect ExPer iu e n ter Condit.ion 1'3ession Sess i on 'l'rial'Session 
--O::currence Noncx::curr ence Overall Occurrence ·Nonoccurrence Overall 
[11 2 NOB/A uto 1 100 . 00 100. 00 100.00 6 1. 37 28 . 57 63. 95 
2 N ./\. 100.00 100.00 74.6 1 87.50 80 . 54 
3 N ./\. 100.00 100 . 00 73. 70 50 . 00 75 . 45 
4 N ./\ . 100.00 100.00 72.43 Tl. 78 77 . 94 
5 100. 00 100.00 100. 00 78.30 60 . 00 80. 16 
6 N ./\ . 100.00 100.00 66.45 SO.OU 72.20 
7 tL/\. 100.00 100.00 64 . 70 94. 74 82.86 
8 N./\. N ./\. N ./1. N./\.. N./\. N ./\ . 
9 N ./1. 100 .00 100.00 78 . 78 83.33 82 . 32 
X 100 .00 100.00 100.00 71. 29 66. 49 76.93 
B2 3 No 0//l uto 1 N./\. 100 . 00 100.00 60 . 32 66 . 67 74. -;5 
2 N. /\. 100. 00 100.00 72.41 100.00 79. 3 I 
J N./\. 100.00 100. 00 83 . 29 100.00 85.52 
4 N. /\ . 100.00 100.00 76 . 96 33.33 77. 73 
5 N ./1 . 100 . 00 100.00 72 .62 33.33 "/3.53 
6 100 . 00 100.00 100.00 70.74 0.0 70. 74 
7 N . /1. 100.00 100 . 00 82 . 05 N ./1 . 82.05 
a N. /1. 100 . 00 100 . 00 71 . 45 100.00 78. 11 
9 N./\. . 100.00 100.00 81 . 33 100 . 00 82. 14 
10 N . /\ . 100.00 100. 00 83.50 100 . 00 85 . 15 
11 N. I\ . 100.00 100 . 00 72.83 50.00 75 . 97 
}( 100.00 100.00 100.00 75.23 68 . 33 78 . 64 
13] 1 No 13//\uto 1 100.00 100.00 100.00 8 7 . 50 100.00 87.92 
2 N. /1. N ./1. N . /\. N ./\. N.A . N ./1. 
3 N . /\. 100.00 i00.00 90.92 50 . 00 9 1. 22 
4 0.00 97.50 97.50 87.48 66.67 88.31 
5 N . /1. 100.00 100.00 93. 13 85 . 71 94 . IG 
G N. /1. N. A . ti./\. N./\. N . A. N.I\. 
7 50.00 96.55 96 .67 87 . 94 100.00 88.34 
8 100.00 100 . 00 100.00 92. 13 N./1. 92. 13 
9 N . /\ . N.A . N. /1. N. /1. N./1 . N ./\. 
l{ 62.SO 99.01 99.0j 89.85 80.48 90.35 
w 
Appendix K 
Surmiary ot Raw Data : .i:;xperirrent 4 
ij oE Vocc1l.izations/ 
Subject Cond ition Session 'l'rii11 S ij of 'l'arq e l Hf;S !J()l1SCS (Q) Stess i on* 
CH 
l'l'I cs l'l'I-5 sec ucs 
My·! Myers//\uto 1 1-30 I 0 0 0 76 
2 31-65 1 0 0 0 115 
3 66-105 1 1 0 0 105 
4 106-145 0 0 1 0 98 
5 146- 185 0 0 0 0 95 
6 186- 225 1 0 0 0 168 
7 226- 265 0 0 0 0 96 
8 266-300 1 0 0 u 127 
My2 Mvcrs//\ u to 1 1-40 2 1 u 0 182 
2 41-75 5 0 0 4 171 
3 76-105 0 0 0 0 50 
4 106- 140 2 u 0 0 42 
5 141-180 0 1 0 0 80 
6 181- 220 0 1 0 0 49 
7 22 1- 260 2 0 0 2 110 
8 26 1-300 0 0 0 0 41 
MyJ Mvers/1\uto 1 1- 27 2 u 0 0 102 
2 28-60 1 0 0 0 44 
3 61- 95 7 1 0 0 72 
4 96- 125 6 1 2 0 54 
5 126-165 8 0 I () 194 
6 166-200 2 0 0 0 56 
7 20 1-230 0 0 u 0 48 
8 23·1-210 2 0 1 0 54 
9 271- 300 3 0 0 0 98 
* In c ludes a9n ,.>e11L,nt s only. 
% of OCSs (food 
it ems) delivered 
76.67 
82.86 
77.50 
85. 00 
82.50 
80 . 00 
100 .0 0 
92.50 
37.50 
51 .4 3 
90.00 
88 . 57 
62 . 50 
52.50 
57.50 
55.00 
14 .81 
51 . 52 
74.29 
43.33 
80.00 
94.29 
80.00 
87.50 
96 .67 
# of "Di srupt i on " 
Trials 
0 
0 
0 
0 
0 
u 
0 
0 
0 
0 
0 
u 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
w 
N 
Appendix L 
Sumnarv of Session Data on Percent Trials With CR, 
Num1::er of Target Vocalizati ons ( "Q" ) , And 
Mean Numl::er of Vocalizati ons For Each Subject In Experiment 4 
Percenc Trials Nurnl::er of X Num!::er of 
133 
Sub"iect Condition Session with CR Tarqet vo:::alizations Vo:::alizations/Trial 
Mv1 11vers/Autc 1 0 1 2 . 53 
2 0 1 3.29 
3 2.5 2 2 . 52 
4 ? -
- .:J 1 2.~s 
5 0 0 2.33 
6 0 1 4.20 
7 0 0 2 . 40 
8 0 I 1 3. 18 
A 0.62 0.38 2 . cl3 
,1v2 Mvers/Auco 1 2 . 5 3 -L55 
2 5. 71 9 ~. 39 
3 0 0 i . 70 
4 I 0 2 1. 20 
5 I 2.5 I 2 . 00 
6 2 . 5 1 1. 22 
I 7 s.o ~ ? --- . / :) 
8 0 0 1.0 2 
A 2 .23 2 . 50 2 .~2 
:-[yJ :-1vers /Au1:o I 1 0 2 I 3. 78 
I 2 0 I I i.33 
i 3 2 . 36 a 2 . 06 
4 6 . 67 9 1.30 
s 2.S 9 L35 
I 6 0 2 1. 60 
7 0 0 I 1 .60 
3 ? -- .:J 3 ! • 35 
9 I 0 3 3.27 
f. 1.61 4. 11 I 2. ~:J 
Appendix M 
Observer Agreerrent Measures: Experiment 4 
% /\yi:eerne11L on Cl<s ('l'arg c l Voca lizr1t Lons)/ 
Subject Exper imenter Condition Sessio n Sess ion 
0..::cun :-cnce Nonoccurrence Overall 
Myl /\M Mvers/ 1\uto I N. /\. 100.00 100.00 
2 N./\. 100.00 100.00 
J 100. 00 100.00 100.00 
4 100.00 100.00 100. 00 
5 N . /\. 100.00 100.00 
6 N ./\. 100 . 00 100.00 
7 N. /\. N./\. N . /\. 
8 N. /\. 100.0U 100.00 
X 100.00 100 . 00 100.00 
~ ly2 N'1 Mvers//\u to 1 100.00 100.00 100.00 
2 100.00 100.00 100.00 
J M./\. 100.00 100.00 
4 N./\. 100.00 100.00 
5 100 . 00 ·100.00 100.00 
6 100 . 00 100.00 100. 00 
7 100.00 100.00 100 . 00 
8 N./\ . 100. 00 100.00 
X 100.0U 100.00 100.00 
My] N'1 Myers/ Auto 1 N./\ . 100 . 00 100. 00 
2 N./\. 100 . 00 100 . 00 
J 100 . 00 100. 00 100 . UO 
4 100.00 100.UO 100 . 00 
5 JJ.33 94.87 95 . 00 
6 N. /\ . 100 . 00 100 . 00 
7 N ./\. 100 . 00 100 . 00 
- 8 100.00 100. 00 100.00 
9 N ./\ . 100.00 100.00 
X" 83.33 99 .43 99 . 44 
-
% Agree ment on Vocalizatious/ 
Trial/Sess i on 
O:::currence Nonoccurrence Ovt>rall 
81 . 53 100.00 87.07 
84 . 62 100 .00 BG. JS 
78 . 3 1 85 . 71 81 . 56 
80.47 100.00 86.33 
87 . JG 93 . 33 9 1. 78 
BG.SJ 83 . JJ 88.21 
N./\. N . /\. N ./\. 
85 . 57 100 . 00 88 . 10 
83 . 48 94.62 87.0G 
78 . 76 100 . 00 79.29 
75 . 74 60.00 77.82 
84 . 72 100 . 00 87 . 78 
77. 24 8 1 .82 83.09 
84.4 1 84.62 88.70 
68.62 90 . 9 1 84.3 1 
67 . 96 75.00 72.77 
86 . 19 95.GS 93.78 
77 .96 86.00 83.44 
74.37 71.43 79 . 11 
74.89 90 . 00 83.59 
67.02 86 . JG 84 . 92 
70 . 21 75.00 79.14 
78.23 83 . 33 80.95 
89.04 100.0 0 9 1 . 55 
75.26 85.7 1 85 .1 6 
79 . 55 85 . 7 1 85 . GB 
80.19 83 .33 83.49 
7G.53 84 . 54 84.29 
w 
,i:,. 
Subiect Conditi on Session 
01 Ooerant 1 
2 
02 Operan t 1 
2 
3 
4 
5 
03 Opei:ant 1 
2 
3 
4 
5 
6 
7 
8 
orn Op&Res 1 
2 
3 
4 
5 
6 
7 
8 
OH2 Op&Res 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
*I nc l udes agree ments on l y. 
ccriterioo me t. 
Appendix N 
Swrmary of Raw Data : E:xperirrent 5 
# ol Vocalizations/ 
Trials # of 'l'arqet Hespo ns cs (Q) Session• 
CR 
ITI cs ITI-5 sec ocs 
1-30 0 9 1 3 339 
31-SOc 0 19 0 1 157 
1-3 0 0 0 0 0 47 
31-60 1 0 0 1 115 
61-90 0 1 0 0 253 
91- 123 21 4 0 2 205 
124- 139c 1 10 0 5 178 
1-30 1 9 0 0 207 
3 1-60 3 1 0 2 258 
61-8 1 0 0 0 1 248 
82- 9 1 0 0 0 0 114 
92-1 21 0 4 0 1 204 
122-145 4 0 0 0 155 
146- 175 0 9 0 19 288 
176- 192'-' 2 5 0 0 186 
1-40 0 0 0 0 438 
41-48 0 0 0 0 32 
49-88 3 1 0 0 209 
89- 128 0 0 0 0 224 
129- 168 0 0 0 0 162 
169-2 13 2 2 0 0 389 
214-258 1 0 0 0 299 
259-300 0 0 0 0 355 
1-20 0 0 0 0 14 
21-55 0 0 0 1 203 
-56-90 4 0 0 1 182 
91-130 1 0 0 2 273 
131- 170 0 0 0 0 258 
171- 200 0 0 0 0 113 
201-235 1 0 0 0 193 
236- 272 15 1 0 0 302 
273- 302 0 0 0 2 212 
303-332 2 0 1 1 172 
i of ucss (focxl 
items ) de liv ered 
N ./\. 
--
N. /\. 
--
--
--
- -
N . /\. 
--
--
--
--
--
--
--
100.00 
0.00 
87.50 
85 . 00 
82 . 50 
77. 78 
84.44 
64.29 
85.00 
88 . 57 
82 . 86 
85 . 00 
87 .50 
50.00 
88 . 57 
67 . 57 
63.33 
66.67 
# of "Di srnptia1 " 
'!'rials 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
w 
U1 
Subiect condition Session 'l'L- ia.Ls 
0!{3 Op&nes 1 1-30 
2 31-60 
3 6 1-90 
4 91- 120 
5 12 1-150 
6 151-180 
7 181-210 
8 211-240 
9 241-27 0 
10 27 1-300 
*In c lud es a(_Jree111en ts only. 
Appendix N (cont.) 
# uf Vc.x:aJi z ;:ittons/ 
U of 'l'ar:-<.Je t Hcsr,ons cs (0) Scss i o1,• 
CH 
ITI C" ., l'l'I-5 sec ocs 
3 0 0 0 40G 
1 0 0 0 341 
3 0 0 1 269 
7 2 0 1 457 
3 J 1 1 JG2 
3 8 1 1 344 
3 6 0 4 35 1 
2 18 0 2 394 
4 11 2 1 305 
2 10 1 5 449 
'i. OF UCSs(focxl 
it ems ) delivered 
86.67 
"/6. 67 
53.3 3 
56.67 
73.33 
43.33 
73.33 
76 . 67 
76 . 67 
56 . G7 
# of "Disruption " 
Trials 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
--> 
w 
(J'\ 
Appendix 0 
Summary of Sessi on Data on Perc ent Tr ia l s Wit h CR, 
Number of Target Vcc aliza t i ons ( "Q" ) , And 
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Mean Nurnl::er of Vcc a lizations For Each Subject In Experiment 5 
Perce..rit Tr ials "iuml::er of X :-luml::er of 
Subw ::t Condition Ses s ion •,iic.h CR Tarce t 1/ocalizac.ions Vocalizations/Trial 
01 Ocer ant 1 43 .3 3 13 11. 30 
2 95 . 00 20 7 . 85 
;<: 69. 16 16. 50 9 . 58 
02 Ooerant 1 0 0 1 . 57 
2 I 3 . 33 2 3.83 
3 J .33 1 8. -U 
4 18 . 18 27 6.21 
s 93. 75 16 11. 12 
7 23. 72 9.20 6.23 
0 3 Oceranc. 1 J0.00 10 6.90 
2 10 . 00 6 8 . 60 
3 -¼. 76 1 11 . 31 
4 0 0 11 . 40 
s 16 . 67 s 6 .80 
6 0 4 6 .. ~6 
7 76 . 67 28 9 .60 
8 88 . 24 17 10.94 
X I 28 . 29 3 . 88 9 .06 
ORl Oo&Res 1 0 0 10 .95 
2 0 0 ~.00 
J 2 . 50 ~ l . ?~ :) .- ~ 
4 0 0 5 . 60 
s 0 0 4 .05 
6 4.44 I 4 i 3.6 4 
7 I 0 1 6.64 
8 0 0 I 3 . ..1.J 
.\ 0.87 1 . 12 I 6.69 
OR2 Oo&Res 1 C 0 I 0 . 70 
I 2 2 . 86 1 I 5. 30 
I 3 2.8 6 5 I S. 20 
.. S. 00 3 I 6 . 32 
I 5 I 0 0 6. -LJ 
5 0 0 I 3 . Ti 
I 7 0 1 :J , .J ! 
I 8 2 . 70 16 8. 16 
9 J. 33 I 2 I 7 . 07 
10 I 6 . 67 4 S.73 
;( 2 . 34 3 . 20 S. 52 
ORJ OP&Res 1 0 3 13. 53 
2 I 0 1 11 .37 
3 3.33 4 3 . 97 
4 10. 00 10 i S. 23 
5 I 13 .33 3 12. 07 
6 33.3 3 13 11.n 
7 33.3 3 13 i 1 . 10 
3 53.33 22 1 J . 13 
9 46.6 7 18 10. 17 
10 50.00 18 14. 97 
7" 24. J J 11 .00 12. 26 
S•.1bi cx:t ExPCI'. fo enter 
01 2 
02 3 
0 3 2 
OHi 1 
OR2 3 
Appendix P 
Observer Agreerrent Measures : Experiment 5 
% /\gi: ec mcn t on 'l'i: i il l s with CHs % /\<Jr cc~11Kcnt on Vucalization s/'l'rial/ 
Com1iU 011 3ess i on ('l\ :iryct vocalizations) /Sess i on Session 
Occuri:ence N011occuri: ence Ovei:a ll O::::cu.ri:cnce Nonoccurt·ence Ovei:all 
Operant 1 92,86 94, 12 96 .67 87 .09 100.00 87.95 
2 100.00 100.00 100 . 00 79.87 N./\. 79.87 
.l{ 9G. 4J 97. 06 98,34 83. 48 100. 00 83.91 
Opera n t 1 N ./\. 100.00 100.00 83 .49 91.67 89.55 
2 100.00 100.00 100.00 93 . 36 100.00 94.91 
3 100.0 0 100.00 100.00 87 .66 100.00 89. 72 
4 100,00 100.00 100 . 00 77 .68 100.00 79.04 
5 100.00 100.00 100. 00 83.63 N. /\. 83.63 
)\ 100.00 100,00 100. 00 85. 16 97 . 92 87.37 
Opei:ant 1 90.00 95 . 24 96.67 75.66 100.00 81.82 
2 100.0 0 100.00 100.00 75 .47 N./\ . 75.47 
3 N.A . N ./\ . N ./\, 76. 16 100.00 77 .41 
4 N./\. 100.00 100.00 82.63 N./\. 82 . 63 
5 100.00 100.00 100.00 77.66 100.00 79 . 15 
6 N. /\. 100,00 100.00 68.69 0.00 68 . 69 
7 100.00 100.00 '100. 00 89.76 100 . 00 90.45 
8 100.00 100 . 00 100.00 84.03 N. /\. 84 . 03 
X 98.00 99 . 32 99.52 78.76 80.00 79.96 
Op&Res 1 N,/\. 100.00 100.00 92.56 100.00 92.75 
2 N. /\ . 100 . 00 100,00 90.48 100.00 94 . 05 
3 M.A. M ./\. N . /\ . N.A. N . /\. N./\. 
4 N./\ , 100.00 100 . 00 80.30 50 .00 80.80 
5 N./\. 100 , 00 100.00 89.24 80. 00 90.32 
6 100 .00 100 . 00 100.00 83 . 00 50.00 83.38 
7 N ./\ . 100,00 100 .00 81.36 66 . 67 82. 19 
8 N. /\ . 100.00 100.00 90.30 100.00 91.92 
.l{ 100.00 100.00 100.00 86.75 78. 10 87 . 92 
-Op&Hes 1 N ./\. 100.00 100.00 100.00 100.00 100.00 
2 100.00 100.00 100.00 83.02 100 .00 87. 39 
3 100.00 100 .00 100.00 69. 24 80.00 72. 75 
4 100.00 100 .00 100.00 80 . 12 90.00 84.59 
5 N. /\. 100.00 100 . 00 83.01 50.00 84 .28 
6 N. /\ . N. /\. N ./\. N . A. N./\. N.l\. 
7 N. /\. 100.00 100.00 75 . 83 33.3) 76.52 
8 100.00 100.00 100.00 80.67 100 .00 81. 72 
9 50.00 96 .55 96 . 67 84. 12 N./\. 84. 12 
10 100.00 100 . 00 100.00 84.34 50.00 84.87 
I\ 91 . 67 99 . 62 99.63 82.26 75.42 84 . 03 
w 
(X) 
Appendix P (cont. ) 
% /\gr ee11'<-'nt on 'l'r i.al s will, CHs 
Subiect Exi:,er .iJrenter Com.liti .un Session (Tarq e t vocaJ..izati ons) /Sessio n 
Occurr ence Nonoccut · r encc Overall 
OR) 2 Oµ&Res 1 N . /\. 100.00 100.00 
2 N./\. 100.00 100.00 
3 100 . 00 100.00 100.00 
4 100 . 00 100 . 00 100 . 00 
5 100.UO 100. 00 IOU.OU 
6 100.00 100.00 100.00 
7 100.00 100.00 100 . 00 
8 N . /\ . N ./\ . N./\ . 
9 82.35 81. 25 90 . 00 
10 100.00 100 .00 100.00 
- X" 97 .48 97.92 98 . 89 
% /\greeucnl on Vocalizationsj' .l'r ial/ 
Sessior, 
Occurrence Nonoccurr ence Overall 
71 .78 N . /\ . 71. 78 
5].44 0.00 53.44 
87.81 N ./\ . 87 . 87 
78.74 100.00 79.53 
81.89 N . /\. 81.89 
73 .62 100 . 0U 75.38 
60.67 N./\. 60.67 
N ./\ . N./\ . N. /\ . 
73. 79 N./\ . 73. 79 
80.74 N . /\ . 80.74 
73 .62 66 . 67 73.90 
-' 
w 
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